Technical information for private, trunked and public safety networks 


JANUARY 2001 


Balance your 
two-way system 


Use temporary sites to 
provide instant messaging 


An INTERTEC” /PRIMEDIA Publication 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 
ve 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 


United States & Canada: Yaesu U.S.A., (562)404-2700 
©1998 Yaesu USA. Specifications subject to change without notice 
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SMARTNET/SmartZone 


BEFjohnson 


The Ist Choice 
for Value 
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7780 Series 5300 Series 9880 Series 5000 Series 
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Ist Choice for FEATURES. Ist Choice for SPECIFICATIONS. 
All the features that SMARTNET™ and Meets or exceeds competitive radios. 
SmartZone® protocols have to offer are Ist Choice for QU ALITY. 


standard in every radio. E.F. Johnson, a leader in the industry for over 


Ist Choice for COMPATIBILITY. 75 years. 


Available in analog and digital/analog for Ist Choice for VALUE. 
SMARTNET" II, SmartZone® System 2 and 3. More radio for the dollar. 


zt EFJohnson 


Your Supplier of Choice 


299 Johnson Ave., Waseca, Minnesota 56093 
Fax 507-835-8356 * www.efjohnson.com 


To find out more details, give us a call: 


1-800-621-2945 


= 2006 £.F Johnson Company 
The Vikirg head EF Johnson logo is a reqpatered vacemare cf E F Johnson Company 
SMARTNET and SmartZone are trademarks o! Motorola, Inc 
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On the cover: TETRA is on the brink 


of penetrating the North American mar- What do politics and disas- 
ket, but it must be approved by certain ters have in common? 
manufacturers. No...its wireless messaging. 


-—_—— Story on page 30. 


Features Departments 


PS2 Is your two-way radio system unbalanced? | 8 Editorial 
Patrick E. Butler Don Bishop 
The base station noise floor, vehicle noise and ambient noise in the FCC: Fix interference now 


service area can all contribute to throwing a radio system out of 


balance. Here's how to fix it. am Biases wares 


Matthew Halverson 


24 Cover story: Coming to America: TETRA—one way or another Full disclosure 
Don Bishop 12 In the public interest 
The TDMA technology from the other side of the pond is poised to Raker Pa Schwaninger Jr 
gain a foothold in the American public safety communications market. 2001: A Space Odyssey’ : 
30 Supporting a two-party system 16 Public safety: ‘10-2’ 
Sean Petty | David O. Dunford 


Site infrastructure for wireless messaging that was used to support 
the national political conventions also shows promise for disaster relief 
and site startup applications. 


Commercial service providers— 
Keep an eye on the basic plan 
18 Technically speaking 
32 What you should know about refarming Harold Kinley, C.E.T. 


Robert J. Speidel Elucidations and explorations 
What do the refarming orders really mean, and how do they affect ‘ ‘ 
your decision to use centralized or decentralized UHF trunking? 39 Ad index 

40 Tuning in 


36 Product/services showcase 
Advertisers in this issue provide information on land mobile radio 41 Product focus: Headsets 
products and services. 42: “Products 
Product encore: Base antennas 

44 Pack your suitcase 

44 Editorial index 

45 People 

45 Classified 


54 Point-of-sale perspective 
| Alan Van Velhkinburgh 
Get off the sideline 


Find out how to balance 
your two-way system. 
Story on page PS2. 
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With two patents granted for this design, our omnidirec- 

tional collinear array antennas add a new dimension to 

conventional base station antenna coverage. The true 

corporate: -feed design improves pattern control, ee 
ighe S ain aoe a shorter antenna, 


Ao na Baie andwidth Vertical = Power = 
‘Freq. Range. Bandwidth Beamwidth Handling a 
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MHz 62 MHz 10° ~~ 1000 watts N ene 
MHz. 62 MHz 10° 1000 watts 7/16 DIN 


"Xt" downtilt= 0, 3, 6 (degrees) 


TX:RX Systems Inc. 
$625 Industrial Pkwy. 
‘Angola, NY 14006 

Ph: 716-549-4700 

Fax: 716-549-4772 
Email; sales@txrx.com 
Web Site: www.txrxicom 


MOBILE RADIO“ 
TECHNOLOGY 


on the web 


Tell me what you like and don’t like on the 
mrtmag.com and telecomclick.com Web 
sites, and tell me what you would like to 
see added. Please send your comments to 
me at don_bishop@intertec.com. Thanks! 


WWW.MRTMAG.COM - 
highlights 


Transcrypt cuts 26% of EF Johnson’s 
employment 
In a letter to shareholders, Transcrypt’s 
chairman stated that the company would not 
reach its 2000 financial goals. 


Motorola fights illegal radio resellers 
Motorola has issued cease and desist letters to 
more than 10 sellers and importers of foreign 
Motorola two-way radios in the United States. 


Nokia launches TETRA system for 800MHz 
Nokia launched a new TETRA system on Oct. 24. 


CommScope enhances coax cable 
CommScope, Hickory, NC, has announced an 
enhancement to its 1 5/8-inch Cell Reach cable. 


Industry media 


Flarion Technologies launches newly designed 
Web site. 


Industry people 
Javier Staffanell joins Decibel Products, Dallas. 


Reader letters 
Unlicensed microwave secondary to licensed radios. 


Calendar of events 
Pack your suitcase for mobile radio trade shows. 


How to get an article in MRT 

Be an author—guidelines for submitting articles. 
Marketing services 

Marketing contacts and advertising opportunities. 


Industry links 
Links to industry association Web sites. 
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TELECOMCLICK.COM 
features 


News & Analysis 
Read TelecomClick for breaking news and in-depth features with 
original reporting by the TelecomClick staff and content from 
Reuters, the Associated Press, PR Newswire, Business Wire and 
hundreds of full-text trade publications. Find a collection of daily 
and weekly email newsletters focusing on a variety of telecom 
and general business topics. 


Stocks & Finance 
Get updates on quotes, including a view of fastest-moving 
telecom stocks. 


Magazine Rack 
Check the Magazine Rack for trade magazine content in an 
easy-to-browse format and search back issues. The rack includes: 


* Mobile Radio Technology ‘ — Telephony 

+  SiteManagement&Technology + Global Telephony 
* RF Design ‘ — Utility Business 
* Satellite Broadband ‘Cable World 

+ Wireless Review * Upstart 


Telecom Business 


Buyers’ Guide 
Use a combined and expanded view of all the buyers’ guides 
from related publications in the magazine rack. 


Buy & Sell 
Use the commerce area’s directory to search, or browse to find sup- 
pliers of telecom and general business products and services, List- 
ings range from contact information to detailed vendor profiles. 
Search items for auction on commercial sites such as Yahoo B2B, 


Web Sites 
Use a directory for telecom updates from around the Web and 
for specially selected telecom Web sites, including useful news 
sites and tools such as calculators and dictionaries. Browse the 
directory or search the actual content of the sites using a cus- 
tom Web search engine. 


Events 
Look up dates for trade shows and conferences, plus scheduled 
events such as interactive chats with industry experts. 


Training 
Read tutorials—brief how-to lessons designed to be completed 
—and use in-depth interactive training modules being devel- 
oped now with expert training partners. 


Discussions 
Join message boards housed in discussion areas moderated by 
editors of participating trade magazines. 


Future expansion for TelecomClick.com 


Personalization 
Customize your access and combine content and features from 
throughout the site to create one or more personalized pages. 


Related information 
Navigate the site for related information that links to other 
items categorized for your topic. 


Popularity ratings 
Find out what’s most popular on a site, including the top 10 most- 
read news headlines and articles; the 10 most popular product 
listings; and the 10 most-visited vendors. 
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¢ Wattmeters 


Telewave, Inc. delivers 
high performance 
everytime, everywhere. 


¢ Combiners 


We bring 26 years of product 
and system design experience 
to the table for every customer, 
large or small, worldwide. 


With a full line of standard 
products, and custom designs 
available for special projects, 

our support of Public Safety, 

Government, and Business 

systems is second to none. 


Contact Telewave today at 
1-800-331-3396 and discuss 
your system requirements 
with our sales engineers. 
Or visit our website at 
www.telewave.com 


~ TELEWAVE, INC. 


Wireless Communications Manufacturers Since 1972 
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Public safety 
radio systems 


use certain 
frequencies often 
suffer destructive 
interference from 


FCC: Fix public safety radio interference now 


Take a technical problem that 
could cost lives and property—and 
make it simple. Then convince fed- 
eral regulators (or, failing that, law- 
makers) to change plans affecting 
large commercial wireless operators 
and the quick deposit of billions of 
dollars into the U.S. Treasury. 

That’s the task facing state and 
local administrators responsible for 
public safety radio communications. 
To get the job done, they need help 
from officials such as police and fire 
chiefs and city managers. They need 
help from mayors, governors, city 
council members, county comm- 
issioners, state legislators, repre- 
sentatives and senators. 

What’s the problem? 

You've read about it in these 
pages. Public safety radio systems 
that now use certain frequencies 
often suffer destructive interfer- 
ence from commercial wireless an- 
tenna sites. Police officers and 
firefighters some- 
times can’t communi- 
cate when the inter- 
ference happens. At 
critical moments, it 
could cost them their 
lives; it could cost the 
lives of those they are 
sworn to protect; and 
it could result in 
property loss that 


that now 


commercial : 
: otherwise might be 
wireless prevented. 
antenna sites. “We've had destruc- 


tive intereference on 
our 800MHz mobile data terminal 
system. We blame the FCC,” said 
Melvin G. Weimeister, police tele- 
communications superintendent 
for the city of Phoenix. 

Speaking at the Public Safety 
Spectrum Protection meeting on 
Dec. 13, 2000, at Motorola Univer- 
sity in Tempe, AZ, Weimeister said 
that the mistakes visited upon the 
800MHz band are about to be vis- 
ited upon the newly allocated pub- 
lic safety frequencies in the 
7O0OMHz band. Frequencies in that 
band are scheduled to be trans- 
ferred from TV broadcasters to 
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public safety radio, commercial 
wireless and private radio users. 

“The Balanced Budget Act of 
1997 set up the 700MHz band, 
and the FCC is not fulfilling the 
allocation set up by that act. The 
time to react is now, before we 
have a 700MHz problem. We need 
to react before March 2001,” 
Weimeister said. 

March 2001 is the postponed 
date for the FCC to auction the 


700MHz commercial wireless fre- 
quencies. The problem is that the 
FCC intends to allow the auction 
winners to use their frequencies 
and to place their antenna sites in 
such a way that will cause destruc- 
tive interference to public safety 
radio systems in the 700MHz band 
similar to what is caused in the 
800MHz band. 

Public safety radio communica- 
tions needs to be protected from in- 
terference from commercial wireless 
communications. In a cooperative 
effort, representatives from the As- 
sociation of Public Safety Commu- 
nications Officials—International, 
the Cellular Telecommunications 
and Internet Association and Mo- 
torola formed a Best Practices Com- 
mittee to define the interference and 
to recommend possible solutions. 
The findings were set to be released 
on Dec. 15, 2000, a day after this 
page was to go to press. 

Speaking at the spectrum protec- 
tion meeting, Steve Adler, director 


of North American Standards Strat- 
egy for Motorola’s Commercial, Gov- 
ernment and Industrial Solutions 
Sector, gave a preview of the Best 
Practices Committee’s work. 

“What's needed are protection 
criteria based on adjacent-channel 
coupled power, regardless of the 
technology that a commercial wire- 
less company might use, such that 
the power in the public safety 
bandwidth is at or below that of the 
level of an isolation standard,” 
Adler said. 

There it is. But participants at the 
meeting emphasized that public of- 
ficials, and the FCC itself, won't be 
swayed by technical details. Here's 
the way the executive officer of the 
Phoenix police department, Asst. 
Chief Mike McCort, put it: 

“Changing technology offers an 
opportunity to improve service. 
Digital is an improvement, as in 
Phoenix with MDTs on 800MHz. I 
don’t know all the technology 
stuff—you push the button and 
talk. We tried to add base stations 
and improve antenna placement. 
Nextel powers up, and we get spots 
where we can’t talk. We don’t have 
much time. We have to talk with 
Congress, and maybe get them and 
the FCC to change the way the 
space is set so the [antennas and 
frequencies] are not so close. We 
hope you'll join us in writing to 
your congressmen and senators. 
That’s all I have to say.” 

Lend your voice to persuade the 
FCC to change its plans for 
700MHz in a way that protects 
public safety radio communica- 
tions. Mel Weimeister can help you 
to do it if you email him at 
mweimeis@ci.phoenix.az.us. 
And if you don’t mind, please send 
me a copy of your written commu- 
nication to the FCC and public of- 
ficials on this matter. 


Vn Laahep 


don_bishop@intertec.com 
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The Professional Choice 


Your choice in top quality radios have been limited in the 
post, but no longer. The F30GS series ore rugged and 
reliable, with state-of-the art technology and Flash ROM 
versatility for growth. With operating specifications to 


meet demanding bid requirements, the advanced 
Best sly in : eet demanding bid requirements, the advance 
the business! Organize features are easy to use and customize. The compandered 
the 256 channels, read all audio is crystal clear under noisy conditions, on 12.5 
operating parameters and kHz or 25 kHz channels. Data communications, trunking, 
‘ven create your own i signaling and encryption can run simultaneously with the 
fas ete a i new, ultra-high-speed FractionalN circuitry. The new 
i 24-choracter, 2 line dot i Gre 9 p ¥- 
miiiaineee al | ergonomic design is comfortable and easy to use. 
$e | ] We are the radio company for you. 
3, | 2 
| 


For free literature, call 
425-450-6088. 
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Making Waves 


Full disclosure 


The Internet is making us soft. 
If we can’t click to find something, 
it’s going to stay hidden. So now 
that this e-commerce phenomenon 
is in full swing, I did my best to do 
my Christmas shopping from home, 
filling my “shopping cart” with CDs, 
DVDs and books from Internet re- 


tailers. When I couldn’t buy it 
online, though, most manu- 
facturers’ sites did offer a list of 
local bricks-and-mortar stores that 
would be happy to take my money. 
Enter your zip code, and a plethora 
of purchasing options appear. 
Although two-way radios and 


for Fast 
~ Reliable Dispatching... 


New Vega C-1610 Six Line 
Console with DSP 
Architecture. 


* Dual sequential Tone Line 
Module cards for up to 6 lines 


* Flexible line configuration for 
either a dedicated two- or 
four-wire full duplex circuit, 
or local control keying 

* Vacuum florescent display 

* Squelch and Line activity indicators 
flash upon detecting audio 


* Optional desk microphone, headset. 
handset or gooseneck 


* And much more! 


For all the details, just call 


1-800-752-7560 


or fax (402) 467-3279 
Email: vega_signal@earthlink. net 
www.vega-signaling.com 


See 


TELEX. Communications, Inc. 
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trunking systems weren't on the 
top of any of my family member's 
Christmas lists, I started to won- 
der, “If I want to find my local ra- 
dio dealer, how do I do it online?” I 
guess I could pick up the Yellow 
Pages and flip to “Radios-Dealers,” 
but come on, this is the 21st cen- 
tury. Phone books are sooo 1999. 
After a quick perusal of the Web 
sites of Motorola, Com-Net Erics- 
son and Kenwood, it becomes quite 
apparent that the radio industry 
hasn't reached this level of Inter- 
net sophistication. Motorola’s 
“dealer locator” page offers a toll- 
free number for dealer information, 
which is a small step in the right 
direction. Com-Net’s site has links 
to local district sales managers, and 
it plans to offer access to dealer 
lists in the near future. Kenwood’s 
site, on the other hand, will display 
a map of local audio component 
dealers, but as far as LMR dealers 
are concerned, no dice. 
Manufacturers hold their 
dealer networks close to their 
chests—the prospect of losing one 
to the competition is enough to 
keep executives up nights—so the 
argument could be made that no 
one wants to make such informa- 
tion so easy to find. But the real 
losers in this scenario are the 
dealers themselves. At a time 
when the usefulness of the Inter- 
net as an informational tool is at 
an all-time high, dealers stand to 
lose a substantial foothold in the 
new economy if their manufactur- 
ers deny them the exposure the 
Web can offer. Motorola’s Web site 
is a little easier to find than Bob’s 
Radios and Repeaters’, so the big 
boys owe it to their 
dealers to rely on 
some good old-fash- 
ioned name-brand 
recognition. 


Matthew Halverson 
Associate Editor 
matt_halverson@intertec.com 


Whether your system needs indoor 
or outdoor wireless testing... 
Berkeley has the solution! _ 
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© Outputs data to a PC with a serial cable * Infrared remote control adjusts power 
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Two independent 

Receivers 

Measures RF propagation coverage 
and detects “RF Shadows”. 


Dual modular receivers and 12-channel GPS allow 
users to swap various bands while in the field 


High measurement rate, more than twice that of 


CLASS A 
TRANSMITTER SERIES 
»| For measuring signal propagation, 
@) positioning antennas, setting power 
levels or validating coverage. 


Available in either 25 Watt Class A, 
or 45 Watt Class A (10 or 20 Watt 


RUGGED HAND-HELD 
SIGNAL STRENGTH 
METER 


Measures RF propagation coverage 
and detects “RF Shadows”. | 


Class A for PCS) FCC Type Accepted 
Built-in agile frequency synthesizer 
Power control in 0.1 dB increments 


Remote controllable 
VSWR antenna protection 
Weighs 25 pounds 


Dr. Lee's recommended 40 A plus distance averaging 


Removable, rechargeable Li-lon battery system found on 
standard PC laptops 


Removable 8 MByte compact flash memory system 
for data storage and X/Y coordinate data 


Weighs only 7 pounds fully loaded with USB and Serial 
(RS-232) ports for high-speed connectivity to a PC 


BERKELEY «, -- °# 
VARITRONICS SYSTEMS” eMinetess 


Liberty Corporate Park, 255 Liberty St., Metuchen, NJ 08840 


— =~ } 


Fax: 732-548-3404 + E-mail: info@bvsystems.com 
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High measurement rate, more than twice 
that of Dr. Lee’s recommended 40 A 


Internal eight channel differential GPS 


Removable PCMCIA memory system for 
post processing data import to a PC 


Models Available: 


PAGING (POCSAG/FLEX) 
1S-136 CELLULAR 
GSM ISM 

LMR PCS 
iDEN/SMR -WCS 
ETACS IVDS 


Custom frequencies 
available upon request. 


Illustration by John Hayes 


In the Public Interest 


‘2001: A Space Odyssey’ 


By Robert H. Schwaninger Jr. 


It’s here. That infamous year 
that was saluted on film with the 
fantasies of Arthur C. Clarke and 
Stanley Kubrick: tool-wielding 
monkeys, mad computers, space 
cowboys and a big monolith that 
could neither be climbed nor pen- 
etrated. Speaking of the FCC ... 
(rim shot). 

This is the first baby step of that 
century that everybody’s been talk- 
ing about for what seems like— 


a century. Over the last two years, 
the media have focused on the best 
and worst of the last 100 years or 
1,000 years. Was Hitler a nastier 
guy than Stalin? Was Einstein 
more important than Ray Kroc? 
Who got richer, the guy who in- 


Schwaninger, MRT’s regulatory consultant, 
is the principal in the law firm of Schwaninger 
& Associates, Washington, which is counsel 
to Small Business in Telecommunications 
Schwaninger is also a member of the Radio 
Club of America. 


vented the transistor or the lady 
who penned “Happy Birthday”? 

Deluged by historical measure- 
ments, we have ranked and rated 
just about everyone from Attila the 
Hun to the Pillsbury Dough Boy. And 
what does it mean? It means we're 
done looking back. It’s time to look 
forward. We've put that tired, old cen- 
tury to bed along with its beat-up 
millennium, and it’s time to look to 
the future to determine what we 
think might happen. 

Now, there is no way that I, sit- 
ting alone, can hope to read 
every tea leaf in the cup. De- 
spite what my firm's bro- 
chure says, I am neither all- 
knowing nor all-seeing. 
Those adjectives are reserved 
for my wife. So, I’m going to 
need some help from the 
readers. Polish up your crys- 
tal balls and answer these 
questions. MRT will publish 
the answers, and we will see 
just how good you are at 
predicting the future. 

For example, will there be 
a new release of federal gov- 
ernment spectrum to feed the 
appetite of the already “over- 
bandwidthed” public corpo- 
rations that sprout like 
morning mushrooms at every 
sound of a gavel at the FCC? 
Will NTT and AT&T get to- 
gether to deliver a viable 
wireless Internet service? 

If you're into people, how 
about predicting one of 
these? Will we see Reed 
Hundt emerging again in an- 
other government job where he can 
continue to find ways to eviscerate 
the antitrust laws? Will Bill Ken- 
nard stay at his post, or bolt for 
private industry? And how many 
commissioners will be left after a 
new administration is installed? 
Only two have unfulfilled terms. 

Into Wall Street? There’s plenty 
to speculate about there, too. For 
example, will another major pag- 
ing company file one of those “chap- 
ter” things? Will Nextel’s stock turn 


the corner and begin a slow rise, or 
will it continue to hover in the $28- 
$35 range? Will MCI Worldcom con- 
tinue to shudder under its own 
weight? 
Will AT&T + 4 = SUCCESS? 
There’s no end to the number 
and kinds of events that your crys- 
tal ball might conjure. Who knows 
what you will see when the smoke 
clears? Frankly, your guess is prob- 
ably about as good as anyone else’s. 
Here are a few predictions I’m 
willing to make. See if you agree. 
During 2001, the following will 
or will not happen: 

1. Not one lease will be entered into 
between a 700MHz band man- 
ager and another living soul that 
will result in the construction of 
a single facility. 

2. The FCC will have at least one 
auction overturned by the courts, 
preferably the 800MHz SMR 
auction. 

3. The price of a digital television 
receiver will fall to around $500 
as the novelty comes closer to re- 
ality, and the airwaves will be 
filled with ads urging people to 
buy them as Father’s Day gifts. 

4. Some company will try to become 
a mini-Nextel by attempting to 
consolidate UHF trunking chan- 
nels and facilities. 

5. There will be a new feeding 
frenzy for 900MHz trunked 
channels as speculators move 
onto that band to play “Let’s 
Make A Deal.” 

6. The tower industry will see the 
emergence of a new, important 
player. 

7. In a combined operation, OSHA 
and the FCC Enforcement Bu- 
reau will choose some pigeon to 
fine the bezookies out of for vio- 
lation of the RF exposure rules 
and standards. 

8. Local number portability will 
continue to be more theory than 
reality because none of the LECs 
can figure out how to make a 
buck out of it. 

OK. That was eight predictions, 
and I didn’t even break a sweat. 


~~ ; 
-) AS ON 9 Autry Irvine, CA 92618 
Le ageAD 0% (949) 458-7277 « (949) 458-0826 
..POWER ON WITH ASTRON 
SWITCHING POWER SUPPLIES... 
SPECIAL FEATURES: PROTECTION FEATURES: 


* ERI. 
renee + HIGH EFFICIENCY SWITCHING TECHNOLOGY + CURRENT LIMITING 
SPECIFICALLY FILTERED FOR USE WITH + OVERVOLTAGE PROTECTION 
COMMUNICATIONS EQUIPMENT, FOR ALL + FUSE PROTECTION, 
FREQUENCIES INCLUDING HF + OVER TEMPERATURE SHUTDOWN 
MODEL SS-10TK + HEAVY DUTY DESIGN SPECIFICATIONS: 


+ LOW PROFILE. LIGHT WEIGHT PACKAGE INPUT VOLTAGE: 115 VAC 50:60HZ 


+ EMI FILTER OR 220 VAC 50'60HZ 
+ MEETS FCC CLASS 8 SWITCH SELECTABLE 
OUTPUT VOLTAGE: 13.8VDC 
AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 
MODEL SS-12IF 
DESKTOP SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) SIZE (inches) Wt.(Ibs.) 
$S-10 7 14Ax6x9 3.2 
$S-12 10 Wx 6x9 . 
SS-18 1x 6x9 
$S-25 24x 7x 9% 4. 
3%x7x9% ; 
MODEL SS-18 , 


CONT. (Amps) ics SIZE (inches) Wt {ibs.} 
20 25 24x7x9% 42 
25 3% x7 x 9% 5.0 


MODEL SS-25M 


RACKMOUNT SWITCHING POWER SUPPLIES 
MODEL CONT, (Amps) SIZE (inches) WL{Ibs.) 
20 


SRM-25 3% x 19x 9% 6.5 
SRM-30 25 34x 19x 9% 7.0 


WITH SEPARATE YOLT & AMP METERS 
SIZE (inches) 
34x19 x 9% 
34x19x 9% 


MODEL SRM-30 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 

MODEL CONT. (Amps) SIZE (inches) Wt.(Ibs.) 
SRM-25A-2 20 3% 19x 9% 10.5 
SRM-30A-2 25 34x 19x 9% 11.0 


WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) SIZE (inches) Wt{ibs.) 
SRM-25M-2 20 34x 19x9% 10.5 
SRM-30M-2 25 34x 19xK9, 11.0 


MODEL SRM-30M-2 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW NEW SWITCHING MODELS 


EF JOHNSON AVENGER GX-MC41 SS-10GX, SS-12GX 
EF JOHNSON AVENGER GX-MC42 SS-18GX 
EF JOHNSON GT-ML81 SS-12EFJ 
EF JOHNSON GT-ML83 SS-18EFJ 
EF JOHNSON 9800 SERIES SS-10-EFJ-98, SS-12-EFJ-98, SS-18-EFJ-98 
GE MARC SERIES SS-12MC 

~ i GE MONOGRAM SERIES & MAXON SM-4000 SERIES SS-10MG, SS-12MG 

MODEL SS-1ESWGTX ICOM IC-F11020 & IC-F2020 SS-101F, SS-121F 

KENWOOD TK760, 762, 840, 860, 940, 941 SS-10TK 
KENWOOD TK760H, 762H SS-12TK OR SS-18TK 
MOTOROLA LOW POWER SMSO, SM120, & GTX SS-10SM/GTX 
MOTOROLA HIGH POWER SM50, SM120, & GTX SS-10SM'/GTX, SS-12SM'GTX, SS-18SM'GTX 
MOTOROLA RADIUS & GM 300 SS-10RA 
MOTOROLA RADIUS & GM 300 SS-12RA 
MOTOROLA RADIUS & GM 300 SS-1BRA 
UNIDEN SMH1525, SMU4525 SS-10SMU, SS-12SMU, SS-18SMU 
VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 $S-10V, SS-12V, SS-18V 


MODEL SS-IDEFJ-98 


“ICS — Intermittent Communication Service 
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The Only Wireless System That Delivers True 
Network Dialtone - Including Full Internet Capability! 


° 2POTS telephone lines 
® Leased-line bypass 
e V.35 interface option 


Actual size just 8.5 x 10.5x 5 inches 
in a UV-resistant NEMA 4X enclosure 
that includes a built-in antenna. 


i-WLL TRAILBLAZER™ 


* WIRELINE QUALITY - Crystal-clear voice; G3 fax and 56k modem compatible. 
« NO LICENSE NEEDED - Uses 2.4 GHz license-exempt ISM band, 

* NO TUNING - 100% digital, self-configuring, time division duplexing system. 

* COMPLETE PRIVACY - Fully encrypted, spread-spectrum CDMA modulation. 
* LOW POWER DRAW - Only 2 to 4 watts; accepts any voltage from 12 to 48 DC. 


vA 
CWT CARLSON WIRELESS 
TECHNOLOGIES, INC. 


tel: +1 707 923 3000 


Great ” hp | 
Specs! Peatures! 


Value! 
Check them out on the Web 
www.dtwe.com/plmr/index.htm 


Car accra, 


«@® 


+ 136-174MHz : 256 Channels 
- 16 Zones ‘Shadow Channels « Soft Keys 
- Analog & Digital - Wideband & Narrowband 
- Built-in DES Encryption : Full Line of Accessories 


DATRON WORLD COMMUNICATIONS INC. 
3030 Enterprise Ct. Vista, CA 92083 <guardian @dtwc.com> 
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Just let your mind wander from the 
possible to the probable and back 
again. Suddenly, you look like Cleo 
at “the Psychic Hotline.” Mind you, 
these predictions are a little on the 
staid side. When you're ready for 
the advanced version of our game, 
you can try some like these: 


By the end of the year there will 
be a new rock band on the charts 
called “Pregnant Chad.” 

4 Archeologists will uncover an 
ancient tablet buried near the 
pyramids, which, when trans- 
lated reads, “Only the Pharaoh 
owns the radio spectrum.” 

J At least one urban parachuter 
will attempt to jump from a 
tower in a videotaped stunt. Un- 
fortunately, the jumper will 
choose a hot AM tower. 

1 The political-correctness police 
will move in on the industry, out- 
lawing the use of the word “yagi.” 
Their leader, Wanda Butzwright, 
will be quoted as saying, “It just 
sounds dirty.” 


Now that I’ve got you hooked, 
let's see what you think about one 
real question. With the combined 
knowledge and wisdom of the MRT 
readership, we should get a pretty 
good idea what to expect. Email us 
at mrt@intertec.com between 
Jan. 1 and Jan. 31 and record your 
“vote” about this one. We'll publish 
the results on the MRT Web site, 
www.mrtmag.com, as soon as 
they are tallied, and we'll also pub- 
lish them in this column in the 
March issue of MRT. 

Choose the event most likely to happen 
in 2001: 


A. Additional spectrum below 1,000MHz will 
be released by the federal government 
for use by private industry. 

B. The FCC will adopt rules creating “band 
managers” for all of the shared VHF and 
UHF private radio spectrum. 

C. The FCC's Universal License System will 
crash, leaving the public without access 
for as long as two weeks. 


Sometime in 2001 you'll be able 
to record your responses to other 
questions I will pose here directly 
on the Web site. We'll look forward 
to your views. Meanwhile, have a 
prosperous New Year. a 


thesWbotorola R2625: 
d to wo 


Designe 


hin page 


ee a) 


ye 


e 


LH 


, 
a? 
Ye 


If you work with ASTRO® 25 diagnostic testing, 
the Motorola R2625 may be just the analyzer 
you've been waiting for. 

The R2625 is specifically configured for ASTRO 
25 (APCO Project 25) diagnostic testing, as well 
as for ASTRO 25 with conventional two-way 
analog systems. The R2625 takes all the features 
you like about our R2600 model and combines 
them into a special digital hardware platform 
that's especially ASTRO- friendly. 


Standard features include: 
400 kHz - 1 GHz frequency range 
Duplex generator 
Spectrum analyzer 
RF wattmeter 
And much more... 


Optional features can be added 
to enhance the unit further: 

Tracking generator 

Cable fault testing 

High stability oscillator 

High performance spectrum analyzer 

with markers 

Programmable test set-up memory 

ASTRO 25 encryption 

ASTRO 25 trunking 

The R2625's specialized, dedicated, easy-to- 
access test screens are conveniently grouped 
together to expedite test set-up. The R2625 
accepts both customer and key test codes for 
encryption testing, and delivers an impressive 


Motorola, the stylized M Logo and all other trademarks indicated as such 
herein are trademarks of Motorola, inc. @ Reg. U.S. Pat, and Tm. Off. 
© 2000 Motorola, Inc. All rights reserved, 


Fk on ASTRO® turf. 


amount of standard features in its design: 

Dedicated screen displays for convenient 

observation or printout of test results 

Innovative use of soft keys and windowing 

Fast reacting autoranging scales with both 

analog and digital readouts 

Signaling encode and decode functions 

It’s all here...in a rugged and compact test 
unit that allows you to perform many complex 
operations with a single machine. 

Because the rugged R2625 withstands heavy 
use and can be powered by a variety of power 
sources, it’s ideal for field applications. 

Here's the best part: Starting at less than 
fourteen thousand dollars, the R2625 is far and 
away your best value for ASTRO 25 testing. 

The R2625. It's the newest, most affordable 
solution to your most ASTRO-nomical concerns. 


Call: 1-8 10 or contact your Motorola 
Representative. 


(MA) MOTOROLA 
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VOICE Piw= 
ENCRYPTION 
SCRAMBLER 


MODEL NC804 
$119.95 


INTRODUCTORY PRICE 


The Model 

NC804 is a , 
micro- 
miniature 
voice-plus 
pseudo- 
random rolling 
code scrambler designed 
to provide high level security for two- 
way radio voice communiction 
systems. |t's unique digital 

encryption processing algorithm, plus 
it's many features makes the Model 
NC804 a perfect cost effective 
solution for high-end voice encryption 
scrambling for commercial users, 
police departments, public safety 
organizations and other systems as a 
defense against unauthorized 
interception of private and sensitive 
voice transmissions by casual or 
even the most determined listeners. 
The Model NC804 features 8 user 
code keys with over 20 billion codes 
to choose from. Kill disable for stolen 
or lost radios, over the air 
programming for changing of units 
operating parameters without 
removal from radio. Measuring .90° 
W x 1.30"L x .22°H, the Model NC804 
supports limited space applications 
and is plug compatible with 

our popular Model NC 802 voice 
inversion scrambler making it ideal 
for system upgrades. 


* OVER THE AIR PROGRAMMING 
* SCRAMBLE/CLEAR MODES 
* AUDIBLE ANNOUNCER 
¢ VISUAL INDICATOR 
* INTERFACING 
* SYNCHRONIZATION 
* CODE KEY MEMORIES 
* SYSTEM PROGRAMMING 
* VOICE QUALITY * COS MODE 
* KEY CODES © KILL FUNCTION 


Nor-fax Doc. #5761 


Far Detailed Specifications or Product Cataiog 
call our 24-Hour NorFax retrieval system at 
530-477-8403, Email: info@norcommcorp.com ar 
our website: www ____ ESRI com 


DATA SIGNALLING PRODUCTS 


(\Pvoncomm: 


800-874-8663 


15385 Carrie Dr., Grass Valley, CA 95949 USA 
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Public Safety ‘10-2’ 


Commercial service providers— 
Keep an eye on the basic plan 


By David O. Dunford 


Commercial service providers 
include paging carriers, trunked 
radio system operators (the only 
real SMRs left) and, of course, 
Nextel—the firm we still love to 
hate. The key to success for pub- 
lic safety communications man- 
agers is keeping the available 
communications services and 
products in a balance that is de- 
termined by the unique needs of 
each individual agency. Private 
radio has enjoyed a long success 
in public safety for its benefits 
that are “intuitively obvious to 
the casual observer” and based on 
one simple (sort of ) fact: Private 
radio is the baseline of commu- 
nications service on which an 
agency can certainly, definitely, 
totally and consistently rely. Car- 
rier services are convenient, pos- 
sibly even useful—occasionally 
even cost-effective (a government 
malapropism}—but suspected of 
never realy being ultimately 
reliable. 

It’s this doubt (and occasional 
mistrust) about a profit-driven 
technical venture that causes con- 
cern within the public safety com- 
munity. The truth is that the needs 
of public safety often merge well 
with carrier services. Because 
“regular” carrier customers operate 
with, more or less, statistically av- 
eraged channel and feature usage. 
the interleaved public safety “emer- 
gency” traffic receives perfectly ad- 
equate handling. Only the affected, 
service-consuming agency can de- 
termine the cost-benefit value of 
the service—but subscriptions are 
steadily growing. 

So why not completely “privatize” 
a department’s communications 
system? To be sure, the direct costs 
and regulatory impediments of 
owning and maintaining a private 
system are rising. We have seen 


that user equipment for digital net- 
work-based systems can cost $4,500 
for each portable or mobile radio. 
About the only cost not rising is for 
conventional radio sets. 

A financial case can also be 
readily made for privatization. The 
only conclusion I have drawn is 
that system managers and 
Radioman still stubbornly rely on 
the basic premise and stability of 
system ownership and control. In 
most cases, the systems aren’t even 
fancy. And even the fancy ones 
aren’t modern by consumer stan- 
dards: no wireless Internet, no du- 
plex communications or caller ID 
(typically not even an interconnect} 
and no wide-area roaming. But the 
systems do occupy a place in the 
spectrum for the “conduct of official 
activities of the applicant,” typically 
to the exclusion of non-essential 
traffic. So even with an ironclad 
service contract, we still trust our- 
selves more than service providers. 

What’s the best way for public 
safety to continue to provide ad- 
equate system services for itself? 
Public safety managers need to 
meet regularly with Radioman 
(either in-house or private shop 
staffs) and discuss, frankly and 
coldly, the facts and options of con- 
stantly evolving local needs. 
While turning an eye to future 
needs, don’t forget the basic ele- 
ments of your communications 
services plan. Take a moment and 
schedule the meeting today. a 


Dunford, MATs public safety consultant, is 
technical services consutant for the Lenexa, 
KS, police department. He is a member of 
the Association of Public-Safety Communi- 
cations Officials-International. [You can email 
Dunford at mrt@intertec.com.] 
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Get complete information on IFR's new 2975 

digital radio test platform at P25.com. Also 
at P25.com — a Project 25 Resource Center 
for the latest news and info, plus learn more 


about IFR, the leader for PMR testing. 
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A better choice for P25 testing 


With the release of the new 2.7 GHz 2975 digital radio test platform, 
IFR delivers an easy and accurate solution for testing Project 25 
radios, terminals, repeaters and base stations. For Phase I testing, 
you need capabilities to test C4FM, Common Air Interface 
interoperability, IMBE vocoder, and support of Type III encryption. 
The 2975 delivers. Yet, for all its sophistication, the 2975 is 
incredibly easy to operate. The result is a complete Project 25 test 
solution that’s ready today, and provides a software-driven upgrade 
path as future test requirements evolve. Add IFR’s extensive radio 
testing experience and the 2975 is a better choice for Project 25 
testing, Visit our dedicated Project 25 website at p25.com to learn 


more about the new 2975 digital radio test platform. 


web: www.ifrsys.com email: sales@ifrsys.com voice: (800) 835-2352 V//L4 


Public Safety 


Is your two-way radio 


system balanced? 


The base station noise floor, vehicle noise and ambient noise in the service area can all 
contribute to throwing a radio system out of balance. Here’s how to fix it. 


By Patrick E. Buller 


In a balanced two-way radio sys- 
tem, the talk-out power closely 
matches the talk-in power. If you 
are like most radio users, your sys- 
tem is far from balanced, to the ex- 
pense of other radio users who 
share the same site. 

Initially, radio had merit for the 
police departments by notifying the 
cops via “the radio waves.” Some 
of you older folks will recall tun- 
ing an AM broadcast radio to the 
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Motorola or GE VHF lowband or 
highband base using a pair of Eimac 
or RCA 4-125 transmitting tubes 
with 250W to 300W output to a 
unity-gain ground-plane antenna. 
The mobile was probably a Motorola 
5V with a healthy 15W output power 
using a roof-mounted unity-gain an- 
tenna for 150MHz, or a Master Mo- 
bile spring base whip for 30MHz— 
49MHz. If the budget allowed, one 
might have had a Motorola 30D or a 


GE Pre- 
Progress line. In 
FOR PL 259 any case, it was 
hard to get 
CUT OFF TIP more than 50W 
AND FILE reliably using 
SMOOTH 


dynamotors to 
generate high 
voltage. 

That 300W 
base station 
and 15W mo- 
bile setup had 
a power level 
ratio of 20:1. 
Today, you will 
probably find 
the base sta- 
tion at 1LOOW, 
and now we 


Fabricating a coax isotee from standard connectors. 


must talk to 
the portables 


high end of the band, near 1.7MHz, 
to hear police calls. They were usu- 
ally one-way broadcasts. Police 
were expected to respond to the 
calls received. Some time later, in 
the late 1940s and early 1950s, 
two-way radios were more readily 
available for public safety commu- 
nications. Typically it would be a 


MOBILE RADIO TECHNOLOGY 


at 5W—again, 
a ratio of 20:1. Essentially, we are 
where we were 50 years ago. What 
have we gained? 

An exception to this example was 
the combination of a 100W mobile 
and a 100W base station. Even in 
that case, are you still balanced? 
Let’s look at a few concepts that 
have often gone unnoticed. 


What is the base station noise 
floor? What is the vehicle’s internal 
generated noise? What is the ambi- 
ent noise of the service area you must 
cover? They can all upset the balance. 


At the base station 

The site noise floor is easily mea- 
sured and should be in the records 
of the station. This procedure, cov- 
ered in Motorola, GE and RCA tech 
manuals in years past may be unfa- 
miliar to new technicians. The most 
simple test appliance for the proce- 
dure is an isolated connection to the 
coax cable—one that will not disturb 
the normal operation of the trans- 
mission line. This isotee is fabricated 
by eliminating the direct connection 
of one of the points of a coaxial tee 
connector. Removing this connection 
as shown in the diagram at the left 
allows some signal to enter the cable 
without double-terminating the 
cable. (When you make an isotee, it 
is suggested that it be painted so it 
won't be confused with an unmodi- 
fied one.) The diagram on page PS4 
shows the connection of a signal gen- 
erator to the base station with an 
isotee for noise floor measurement. 
A directional coupler is a good de- 
vice for this application and is pre- 
ferred. However, the isotee is inex- 
pensive and can be fabricated on site 
if the directional coupler is left in 
the shop. 


Buller is a special projects engineer for 
Tacoma Power, Tacoma, WA. For many years 
he served as an electronics design engineer 
for the Washington State Patrol. He is a mem- 
ber of IEEE, NARTE, APCO and ARRL, and 
he is a Fellow of the Radio Club of America. 
His email address is W7rqt@msn.com. 
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SHE TAKES RISKS 
EVERY DAY. 


WITH OPENSKY; HER 
COMMUNICATION SYSTEM 
WON’T BE ONE OF THEM. 


HER JOB: 


Whether it’s a high speed pursuit, a highly coordinated 


narcotics operation or a search for a missing person, 


she needs accurate information — now, M/A-COM's 


OpenSky Wireless Private Network gives her the ability 


to communicate instantly with the dispatcher, other 


police personnel, the ambulance, firefighters, state and 


regional agencies — virtually anyone on the IP-based mobile 


network. Anytime. Anywhere. 


OUR NETWORK GIVES HER THE EDGE: 


The OpenSky digital network merges voice and data onto 


one radio channel, vastly expanding information-gathering 


capabilities. (For example, she can communicate with the 


dispatcher or other officers while running a license plate 


check in her vehicle — all on the same radio.) There's no need to 


monitor several channels to know what's going on in a crisis. 


And there's a built-in Global Positioning System (GPS) so her 


whereabouts can always be monitored. Also, OpenSky offers an 


affordable alternative to achieve seamless interoperability with 


legacy analog equipment. For increased coverage, capacity and 


quality of service, switch to a better network. OpenSky. 


OpenSky 


Always on. Always there. 


Call 1-877-OPENSKY for more 
information or visit us on the web. 
www.macom.com/opensky/mrt/jan 
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GENERATOR 


§02 TERMINATION 
ANTENNA —> V 


SIGNAL 
GENERATOR 


ISOTEE 


REFERENCE 
METER 


sinap OR 
REFERENCE 
METER 


Connection for noise floor measurement. 


JOTTO DES} 


Connect the isotee to the receiver 
input, and connect the other end 
with the appropriate termination, 
usually 500. The isolated port is con- 
nected to the signal source. Then 
adjust the signal generator to some 
reference point, usually 20dB quiet- 
ing or 12dB SINAD for the analog 
world. Note the output level of the 
signal generator in decibels above 


@ 3 


a “? 
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one milliwatt. Remove the termina- 
tion and connect the base station 
antenna to this port. Adjust the sig- 
nal generator to a level that gives the 
same previous reference point, 20dB 
or 12dB sinap. The difference be- 
tween the two signal generator ley- 
els is the site noise. If you don’t see 
any change, you are fortunate. If the 
readings are from 6dB to 30dB, you 
are not alone—your station is some- 
what “deaf.” A good practice is to take 
these measurements at least every 
six months and keep a log on site. It 
will answer lots of questions later 
when your coverage seems to have 
evaporated for no apparent reason. 

There are various sources of noise, 
including: remote network terminals, 
(i.e. trunking computers), synthesized 
equipment (see below}; battery charg- 
ers that use silicon-controlled rectifi- 
ers for voltage regulation; switching 
power supplies; commercial cell/PCS 
transmitters, adjacent channels; T-1 


modems connected to the cell/PCS 
station; tower strobe light equipment; 
and most often, FM and TV transmit- 
ters running high power. 


The mobile 

One major and often overlooked 
item is the antenna placement on the 
vehicle. The optimum location on a 
car is the roof. However, as seen in 
the photo on page PS6, other appli- 
ances installed nearby not only af- 
fect the antenna’s performance but 
often are the source of noise when 
operating. The antennas mounted as 
shown on page PS8 not only have 
higher VSWR, their radiation is lim- 
ited to the direction having the most 
metal. Any of these installations 
should be checked for desense. 

To measure desense of a vehicle, 
do not use the isotee method. Ex- 
tra cabling for instrumentation will 
cause errors. Park the vehicle in a 
clear spot, engine off, with only the 
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* Expedition — 
¢ Explorer 
¢ Impala 

_* Taurus... 


/ Air Bag Safe 

v Space Saving 

/No Strain Viewing 

/ No Wear on Seats 

Y Innovative Design 

/ Mounts Flat Panel MDT’s 
/ No Vehicle Modification 
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Call 877-455-6886. Email-sales(@ jottodesk.com 
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We have the Answers! 

Pictured Above-The FM Broadcast 
Killer. This baby knocks 'em dead. Just 
one of the many answers we have to site 
interference problems. 

For other answers and ap notes check 
out our website: 


www.eagle-1st.com 


*CAELEF 


VOICE:(520) 204-2597~ FAX:(520) 204-2568" sales@eagle-Ist.com 
P. 0. BOX 4300 v SEDONA, ARIZONA 86340, USA 
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Introducing the Peltor line of two-way communication headsets. As the best-designed line of communication 
headsets for noisy environments, and the number one selling headset in Europe, the Peltor name 
not only means comfort and protection, but the recent acquisition of Norhammer means we've also 


gat the expert technical support to back it up. So, it would seem high customer satisfaction is now 


® 
available to you as well. For more information, cal! 1.800.665.2942. PELT OR 


COMMUNICATIONS 
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radio on. Place a signal generator 
about 50 to 100 feet away, on-fre- 
quency with the correct deviation 
and connected to a short antenna. 
(The antenna that came with the 
generator will do.) Apply enough 
signal to establish a reference 
point, such as where the squelch 


opens, and note the RF signal gen- 
erated. Now start the engine, turn 
on all appliances, light bar, air con- 
ditioner, fans and anything else 
that is normally used. Note the in- 
creased signal generator level re- 
quired to achieve the same refer- 
ence point. If the signal generator’s 


orry-Free 
Connection! 


OnePiece 


“The one step solution” 


» Fastest attachment - 
up to ten times quicker 


» Simplest installation - requires no 
verification or adjustment 


» Best weatherproofing - guaranteed 
to IP66 and IP68 even unmated! 


@ Marketronics 


RPORATI 


EASIAX® Plus 
One step cable 
prep in 15 seconds 


OlN 


World Leading Distributor of Wireless Equipment 


320 International Parkway * Sunrise, FL U.S.A, 33325 
PH; 954-846-1011 * 800-845-1230 « FAX: 954-846-1672 
E-mail; sales@marketronics.com * Website: www.marketronics.com 
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Other appliances can become noise 
sources affecting antenna performance 


output was increased to 2.5dB or 
3.5dB, you're not alone. This addi- 
tional noise is often overlooked. 
Any desense greater than 3dB, 
however, should be corrected. 


The surroundings 

Some of the problems with am- 
bient noise at the receiver's loca- 
tion arise when the area itself is 
extremely noisy. Faulty neon signs, 
concentration of computers, digital 
telephones, ignition noise of a 
nearby vehicle and (in the case of 
portables), noise generated by the 
user’s clothing can cause extra 
noise. Although these noise sources 
are always present, the portable/ 
mobile is usually not near any one 
of them for a long period of time. 
In any case, ambient noise limits 
reception. If this affects the only 
location in which you need cover- 
age, then the system does need to 
be balanced in your favor. 


Instrumentation 
Attempting to use a digital spec- 
trum analyzer to find noise and/or 
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280 The Model 280 has “parallel-status indication” so multiple operators 
can share the same radio without confusion. Text display, programmable __. 
keys, and tone muting make it ideal for any dispatch operation. 


284 The Model 284 with text display allows multiple dispatchers 
to control up to four base stations or repeaters from any distance. 
It's become the standard for hospitals, departments of 
transportation, utilities, and public safety. 


230A Now you can control an LTR® radio from across the 
room or across the country. The Model 230A allows up to 
25 people to share a Kenwood, EF Johnson, or Uniden 
trunking radio. 
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Paging Public Safety SCADA/Telemetry Trunking Land Mobile Radio Utitity Networks Health Safety ahh? 
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Public Safety 


An installation that should be checked for desense. 


noise floor is a “no-win” situation. 
Noise is generally ignored by 
digital processing, which is one of 
its strong points. One case involved 
a PCS operation interfering with a 
lowband base station. The PCS en- 
gineers set up a digital spectrum 
analyzer and found no noise. They 
ultimately had to rely on the 


Aren't you glad 
your radio battery 
was tested on an 
iTECH analyzer? 


lowband base station’s receiver as 
their troubleshooting monitor. The 
problem was eventually fixed, but 
their expensive digital spectrum 
analyzer showed no change. Noise 
investigation needs to be conducted 
in the AM mode if possible. 


Synthesizers 

Frequency synthesizers for fre- 
quency control are used in signal 
generators, receivers and transmit- 
ters. Although they offer frequency 
agility, they also generate noise. For 
example, a current-model mobile 
transceiver was undergoing an inter- 
modulation test to see if it performed 
within published specifications. The 
test was conducted using several 
Cushman service monitors as signal 
sources, and the receiver failed the 
test. The receiver did pass the test 
when older Measurements Corp. sig- 
nal generators were used. These old 


devices have oscillators that gener- 
ate RF on-frequency, have little har- 
monic content and have virtually no 
noise. The Cushman service moni- 
tors are synthesized sources that not 
only generate the “on-frequency” sig- 
nal but have spurs close to the de- 
sired signal. (For the curious, check 
the Cushman with an analog spec- 
trum analyzer.) 

For transmitters, synthesizers 
seem to be the industry standard 
today. However, they also generate 
noise as a byproduct of operation. 
Case in point, one of the major 
brands of base stations was recently 
installed, replacing an older crystal- 
controlled radio. Two mountaintop 
base stations on adjacent channels 
just 30 miles away immediately ex- 
perienced noise from this new prod- 
uct. The reason: This product is 
nothing more than a high-power, 
synthesized signal source with no 


intelligent @cr) 
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When you run down an alley, the 
last thing you need to worry about 
is a bad battery. iTECH's IQfive is 
the easy, affordable way to know if 
your battery is good or not. And 


you can concentrate on your job 
with no doubt about your battery’s 
performance. 


* See capacity in mAh at every station 
+ Condition your battery 


1Qfive turns out batteries you can count on 
and prolongs battery fife. 


3-year warranty. Made in USA. 


For more information: wwwitecheng.com 
or 800-233-6868, Option 2. 
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\ Avtec 


4335 Augusta Highway 
Gilbert, South Carolina 29054 USA 
Telephone: 803.892.2181 
Fax: 803.892.3715 
Website: wew.aviecine.com 
© 2000, Avtec. 


In Mission Critical 
Environments Every Day. 


As a leader in the communications industry, Avtec 
has consistently pushed the threshold of tech- 
nology. Since lives depend on the functionality 
of our systems, reliability has always been 
imperative. In fact, the architecture used in 
our communications console systems has a proven 
availability of 0.9999891. This reliability 

has been demonstrated in over 250 dispatch 
centers worldwide. 


Our true multi-line, multi-operator console systems can support from 32 
up to 4,096 circuits and up to 512 console positions and is based on our 
unique DSPatch system architecture, You get real-time voice processing 
with virtually no downtime = and a robust, fully redundant switch, 
including audio paths, data paths, and power. Our modular equipment 
and Graphic Maintenance Utilities allow you to add features or expand 
capabilities as your needs change. And our user-friendly systems require 


very little training. 
Avtec is familiar with your mission critical environment, because the 


systems we build are designed for exactly what you do. For more 
information, call 803.892.2181 or email sales@avtecinc.com today. 
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tuned circuits anywhere in the 
transmitter line-up. The only tuned 
circuits used in this product are in 
the receiver. This manufacturer has 
chosen a fast AFC loop for the ra- 
dio to “come up” on-frequency 
quickly. Other radios on the mar- 
ket have a slower AFC response 
time, which reduces the amount of 


sideband noise. 

Some of the cellular and PCS 
telephones operate in the milliwatt 
range, but the cell site transmitters 
are in the hundreds of watts—not 
a balanced situation, for sure. The 
real problem here is that when all 
the cell site transmitters are on the 
air, they can radiate near the kilo- 


HY 


KEEP 
REPEATING 
YOURSELF? 


T wo-way communication in high noise 
environments is difficult and possibly 


hazardous. Now you can communicate clearly 


and protect your hearing in high noise areas 
with a simple communication system from 
David Clark. Just add our Noise Attenuating 


Headsets and Radio Adapter Cords to enhance 


the performance of your two-way radios. 
Our high quality headsets feature rugged 
construction and a certified Noise Reduction 
Rating (NRR) of 24 dB. They're available in 
Over-The-Head or Behind-The-Head styles 


for use with safety caps and helmets. Boom 
mounted or throat microphones enable hands- 
free performance. Choose Voice-Activated (VOX) 


or Push-To-Talk (PTT) systems with adapter 


cords for over 300 two-way radios. For clear 
two-way communication in high noise, there’s 
only one name worth repeating — David Clark. 


For more information and a FREE 
demonstration, call toll-free: 


1-800-900-3434 


-%. David Clark COMPANY 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 U.S.A. 
TEL: (508)751-5800 E-Mail: sales@davidclark.com FAX: (508)753-5827 


Your 
Two-Way 
Radio 


INCORPORATED 


bal 


Visit our web site at www.davidclark.com 


©1997 David Clark Company Inc. - Green headset domes are a David Clark Company Trademark. 
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watt power level. It is impossible 
to receive anything if one needs re- 
ception nearby. Many 800MHz pub- 
lic safety systems appear to go deaf 
when a cell system is activated 
nearby—a classic case of an unbal- 
anced system where there is more 
transmitter power than necessary. 
The Amateur Radio Rules and 
Regulations clearly instruct opera- 
tors “to use no more power than ab- 
solutely necessary.” Perhaps that 
concept should be implemented in 
the commercial world also. 

Most two-way radio coverage 
problems are due to the high level 
of site noise at the base station site, 
often caused by high power levels, 
like those used by paging transmit- 
ters or many accrued transmitters. 
Also, the performance of a receiver 
is hurt when subjected to synthe- 
sized RF sources. The newer prod- 
ucts create more noise than the 
older products they're replacing. 
The real question is why these base 
stations are being forced on the 
user when the base station’s life 
will probably be at a fixed location 
and only on one frequency. 

Why is high power tolerated 
when the site noise prevents recep- 
tion for portables and low-power 
radios? Isn’t it time we reduced the 
transmitter power to something 
like 25W-35W? Why are all of the 
users on a common site forced to 
have additional noise as neighbors? 
To build a transmitter that is “one 
size fits all” might be a good sales 
strategy, but the increased noise 
limits the number of radios that 
can exist on a site. 

If the industry is having prob- 
lems now with wideband, how can 
it meet the 12.5kHz and 6.25kHz 
spacing if the synthesized noise 
problem is not corrected? 

It is time we asked the radio 
manufacturers to keep the trans- 
mitter noise at least equal to the 
older crystal radios. Just because 
we can adjust the transmitter to 
maximum output of 125W-150W, 
is it necessary to do so? We should 
attempt to balance the RF environ- 
ment now. a 
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Technically Speaking 


Elucidations and explorations 


By Harold Kinley 


The September 2000 “Techni- 
cally Speaking” column, on trans- 
mitter noise and receiver desense, 
requires some clarification, based 
on feedback from an experienced 
reader. His comments provide ad- 
ditional useful insights to topics 
covered in the past few months as 
well. This month we also have a 
question from a reader regarding 
contact corrosion problems with 
paging transmitters. If you have 
comments, questions, suggestions 
or information that you feel might 
benefit the readership of MRT, 
please feel free to send them to me 
at the mailing address or email ad- 
dress listed below, or submit 
them via the MRT Web site, 


covered in the September 2000 
issue by William J. Kessler, PE. 
Kessler has more than 40 years 
of experience in electronic and 
communications engineering, in- 
cluding university-level teaching, 
research projects, and extensive 
consulting engineering. He is a 
principal in Kessler and Gehman 
Associates, Telecommunications 
Consulting Engineers. His feed- 
back concerns the measurement 
and/or calculation of isolation be- 
tween antennas. You may wish to 
refer back to the figures used in the 
September column, which appeared 
on pages 18 and 20. 

Kessler writes /text edited for 
space; figures are reprinted on page 
20.—Ed. }: 

“I noticed the following omis- 
_ _. sion regarding the appli- 

cation of the free-space 
| isolation formula: 


A =32.3+20log D+ 20log F 


“This formula is appli- 
cable only when both an- 


tennas are located well in- 
side the Fraunhofer re- 


2 3 4 5 6 7 
NUMBER OF BAYS (DIPOLES) 


gion of each antenna. The 
Fraunhofer region, (far 
8 field region) is that region 
where the propagated 
wave front from one an- 


This shows the isolation between a single dipole and a dipole 
array of as many as eight dipoles. The spacing between the top 
of the single lower dipole and the bottom of the upper dipole of 
the array is 20 feet. The frequency is 160MHz. The top curve is 
a result of applying the formula (see text) by measuring the 
separation from center-to-center. The bottom curve is obtained 
by applying the same formula, measuring the distance from 
adjacent ends of the antennas. The red curve is a calculated 
value based on how much power is transferred from each of 
the eight elements of the upper antenna into the lower dipole. 
The green line is an average of the tsolations obtained by mea- 
suring vertical separations center-to-center and end-to-end. 


tenna to the other an- 
tenna is essentially a 
plane wave. 

“By contrast, the 
Fresnel region (near field 
region) is where the 
propagated wave front ad- 
jacent to the receiving an- 
tenna is spherical. This 
can result in an unaccept- 


www.mrtmag.com. Also, if you 
have found a good Web site that 
might offer tutorials or calculation 
tools that would benefit readers of 
MRT, please pass them along to 
me. The good leads will be pub- 
lished on the MRT Web site or in 
future columns. 

First up is an excellent re- 
sponse to some of the topics 
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able phase variation of the 
signal at the receiving antenna due 
to radiation of the signal from dif- 
ferent parts of the transmitting 
antenna. The line of demarcation 
between the near field and far field 
region is rather diffuse. However, 
most engineers have accepted the 
demarcation distance (d) to be 
equal to or greater than twice the 
dimension (D) of the larger antenna 


squared divided by the operating 
wavelength (1). That is: 


2D? 
d2 
A 


“Therefore, when referring to the 
application of the free-space at- 
tenuation formula, the restriction 
that the distance separating the 
two antennas should be equal to, 
or greater than, the value of d as 
given in the previous equation. 

“Your Figure 1 example is correct 
in that the two 6dB gain antennas 
operating at 150MHz are 500 feet 
apart. A 6dB-gain antenna at 
150MHz (A = 6.56 feet) would be at 
least 20 feet long. Therefore, ac- 
cording to the free-space propaga- 
tion formula, the minimum sepa- 
ration distance would be: 


d 7 656 122 fi. 
“Clearly, the 500-foot spacing in 
your example in Figure 1 exceeds 
the minimum required horizontal 
separation between the antennas. 
“With regard to Figure 2, which 
illustrates the vertical separation 
(V) between two gain antennas as 
measured from center-to-center, 
not all engineers are in agreement 
on how the spacing should be 
measured. Some engineers mea- 
sure the separation distance be- 
tween the top of the lower radiat- 
ing element and the bottom of the 
upper radiating element. For an- 
tennas exhibiting gains of 6dB to 
9dB, the substitution of the smaller 
distance into the formula 
A = 28+-40log{ 
984 


would yield a lower isolation 


Contributing editor Kinley, MRT's technical 
consultant and a certified electronics techni- 
cian, is regional communications manager, 
South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with in- 
sirumentation and Testing Techniques, which 
is available for direct purchase. Write to 204 
Tanglewylde Drive, Spartanburg, SC 29301. 
Kinley’s email address is hkinley@home.com. 
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Out Here, Field-Proven 
Takes On A Certain Significance. 


You can’t always predict where your next job will take you, 
but there is something you can rely on: your Site Master" from 
Anritsu, After years of being dropped, tossed and exposed 
to some of the harshest weather conditions imaginable, 

Site Master has proven to be the world’s best selling cable and 
antenna analyzer. 

Site Master delivers accurate, repeatable performance. A 
field replaceable NiMH battery. Anda sleek, lightweight design 


that’s not only easy to carry, it’s extremely rugged, Site Master's 
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Site Master 


user-friendly, menu-driven interface is easy to use and requires 
little or no training, And thanks to its ability to identify, record 
and solve a multitude of problems without sacrificing measure- 
ment accuracy, Site Master makes deployment, performance 
verification and maintenance a breeze, no matter where you are, 
or more information call 1-800-ANRITSU or check out 
our website at www.global.anritsu.com. Site Master from Anritsu. 
‘The preferred choice among leading network operators and 


service providers worldwide. 


Ainritsu 


One world. One name. Anritsu. 


©1999 Anritsu Company Sales Offices: United States and Canada, |-800-ANRITSU, Europe 44(01582)433200, 
Japan 81(03)3446-III1, Asia-Pacific 65-2822400, South America 55(21)527-6922, hetp:/iwww.anritsu.com 
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between the antennas than the 
substitution of the larger center-to- 
center measure. 

Perhaps these engineers simply 
want to play it safe and use the 
separation measure that yields the 
lowest isolation figure. The prob- 
lem I see with the end-to-end 


separation measure is that it yields 
an isolation figure that is indepen- 
dent of the size or gain of the verti- 
cally spaced antennas. On the other 
hand, I have reason to believe that 
the isolation figure calculated using 
the center-to-center separation dis- 
tance between high-gain antennas 


Trident Micro Systems 
Two Trident Drive. Arden. NC 28704 


(828) 684-7474 « (800) 798-7831 + Fax (828) 684-7874 


sales@tridentms.com + www.tridentms.com 
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yields a calculated attenuation (iso- 
lation) that is too high. 

“I have calculated the isolation 
between a single dipole and a gain 
antenna (with as many as eight di- 
poles) by separately calculating the 
power coupled into the single di- 
pole from each of the dipole arrays, 
ranging from two dipoles to eight 
dipoles and summing the result. In 
each case, the resulting isolation 
between the antennas falls be- 
tween the calculated values for the 
end-to-end and the center-to-cen- 
ter separation measurement. As a 
result, I now calculate the isolation 
using the formula for both the end- 
to-end and center-to-center mea- 
sures and use the average of the two. 

“Although I agree with your 
statement in the Figure 3 caption 
that it is better to measure the iso- 
lation between two antennas that 
are spaced both vertically and 


A B 


p—h 


FIGURE 1 


AT 
UL 


FIGURE 3 


Figures 1, 2 and 3 from the September 
‘Technically Speaking’ column. 
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From telematics to voice recognition. 
From command and control to noise compensation. 
You're demanding more from your 
microphone systems than ever before. 


Fortunately, there’s now a company that's 
up to the challenge. 


The future of mobile communications 
is no longer just talk. 
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AEROSPACE AUTOMOTIVE LAND MOBILE MARINE TRANSIT 


©2000 Shure Communications Inc. Shure Communications Inc. is a wholly-owned subsidiary of Shure Incorporated, the world leader in isolating, capturing and reinforcing sound. 
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horizontally, there is a formula for 

calculating the isolation for this 

case, where: 

S = slant isolation. 

V = vertical isolation. 

H = horizontal isolation. 

= angle in degrees as defined in 
drawing. 


“The formula appears reasonable 
because for terminal values of u it 
reverts to the horizontal separation 
formula for 0 = 0° and the vertical 
separation formula when 6 = 90°.” 

Kessler also included a graph 
comparing different methods of de- 
termining the isolation between 


The Best Value in Two-Way Radio 


The new PRYME MicroConnect™ 
line of two-way radios has 
something for everyone. These 
are powerful portables (5-Watts 
VHF or 4-Watts for UHF) that are 
truly palm-sized, measuring just 
4.25" tall (excluding antenna)! 


The radios feature brass 
reinforced knobs and a metal 
chassis for durability, and the 
back-lit LCD display helps the 
user keep track of the radio's 
Status, even at night. The 
MicroConnect™ line of portables 
offers an impressive 
combination of power and 
capabilities. 


Two versions of the 
MicroConnect are available, one 
for “dot” channel job site use and 
the other other for professional 
LMR applications 


JohConnect Transceivers 
8 Channel “dot” radios for job site use. 
Available in VHF or UHF models. 


ProConnect Trasceivers 
99 Channels for professional users 
Available in VHF, UHF, and 
VHF Low Band Models 


* Just 4.25 inches tall! 
(excluding antenna) 

* 5 Watts Output Power 
(4 Watts for UHF models) 

* Includes CTCSS 
(38 tones) 

* Available for VHF 
(138-174 MHz) and 
UHF (440-470 MHz)! 
VHF Low Band (38- 
50 MHz) Coming in 
May of 2000! 

* Scan, Priority Scan, 
and Dual Watch 

* Optional 16 digit 
keypad and DTMF 
paging are available 


Two-Way Dealers WANTED! Call 1-800-666-2654! 


PRYME 
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by PREMIER Communications Corp. 
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collinear antennas or arrays. The 
graph is shown on page 18. 


The next comment comes from a 
reader whose question is printed 
here in hopes of triggering some 
feedback with suggestions and 
“what you do” to deal with a com- 
mon problem. Here is his question: 

“We are a paging company that 
has about 2,000 Motorola Nucleus 
transmitters throughout the USA. 
The Nucleus has an external bat- 
tery that keeps the exciter and con- 
troller running when there is a 
power failure. The printed circuit 
board contacts on the power sup- 
ply that provide the charging for 
the external batteries are gold- 
plated and the connector is tinned. 
We have been having lots of prob- 
lems with corrosion and reduction 
with that connection. The connec- 
tion becomes a high resistance. The 
batteries charge OK, but when the 
power fails and the controller needs 
the 2A to run, the resistance causes 
the station to reset. 

“Someone suggested we use 
Stabilant 22A to eliminate the cor- 
rosion problem. They claimed it 
worked great when they worked for 
Motorola. Motorola will not dig into 
this because they discontinued the 
product. Do you have any sugges- 
tions on how to deal with the cor- 
rosion problems?” 

OK readers, if you have any sug- 
gestions that might help a fellow 
reader with this problem, please 
email me at the addresses given, 
and I will pass the information 
along to the readership in a future 
column, 

You are always invited to use 
this column as a forum to pass 
along information, ideas and sug- 
gestions that might benefit your 
fellow technicians working in the 
land mobile radio field. 

Until next time—stay tuned! @ 


You can access Harold Kinley’s 
email on the www.mrtmag.com Web 
site. Under the heading “About the 
Magazine,” click “Contact the Editors.” 
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ewe @ a 618 AeroComm's Model 50289-MCBA channelized, computer 
; controlled, Bi-Directional Booster Amplifiers will enable your 
2-way communications systems to provide coverage in areas 
that are normally beyond your system's reach. These units 
provide a high degree of filtering, low noise, automatic gain 
control and a wide rage of frequency selections. 


The MCBA-S8 consists of 16 highly selective channelized 
amplifiers configured for an 8-channel, full-duplex repeater. 
—_—- The sixteen synthesized LOs are field programmable and 
— allow for a highly flexible system. 
Send for our Data Package and | MCBA Block Diagram 
see for yourself how the MCBA — 
can “Keep you in touch" 


| 464 Hudson Terrace, Englewood Cliffs, NJ 07632 
Phone 201-227-0066 / Fax 201-227-0067 
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“| would expect 
them to do that— 
to cast Motorola 


Coming to America: 
TETRA-one way or another 


The TDMA technology from the other side of the pond is poised to gain 
a foothold in the American public safety communications market. 


By Don Bishop 


orn in Europe, the digital 
technology known as TETRA 
is gaining support for its im- 
migration to the North American 
public safety, utility and industrial 
radio communications markets. 
Siemens, Alcatel, Racal, Nokia 
and Motorola, among other manu- 
facturers, have developed relevant 
radio communications technologies 
protected by various patents, copy- 
rights and trademarks (intellectual 
property rights). They brought 
their technologies together to de- 
velop Terrestrial Trunked Radio, a 
four-slot, time-domain, multiple- 
access modulation with trunking, 
encryption and 
multiple-site net- 
working capability, 
and a constellation of 
features. 


as the bad guy. 


The truth is, 
Motorola is not 


company that has 
to give an IPR 
license for TETRA 
to be sold in 
North America.” 


TETRA’s origin 
Originally, TETRA 
helped to satisfy a Eu- 
ropean requirement 
(under the Schengen 
Treaty) for trans- 
border communica- 
tions among public 
safety agencies, motor 
transport companies 
and other commercial 
interests. Manufac- 
turers that provide TETRA prod- 
ucts have signed a common agree- 
ment: the TETRA IPR Undertak- 
ing. The agreement complies with 
European Telecommunications 


the only 
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Standards Institute patent policies 
that require signatories to license 
essential IPR to one another, mak- 
ing the manufacture and distribu- 
tion of TETRA products possible 
and allowing the signatories to use 
the TETRA name and trademark. 

TETRA development took ad- 
vantage not only of multiple manu- 
facturers’ IPR, but also of a virtu- 
ally European-wide reallocation of 
spectrum from 3880MHz to 
400MHz. Military users whose gov- 
ernments belong to the North At- 
lantic Treaty Organization initially 
yielded the frequencies. Other na- 
tions have followed suit, TETRA 
has since been adapted for other 
frequency bands. 

IPR cross-licensing among 
manufacturers for the European 
market was a “given” under the 
ETSI common agreement. Addi- 
tionally, manufacturers have li- 
censed their IPR to one another in 
a way that allows the sale of 
TETRA equipment in Asia, Austra- 
lia and the Pacific. 

Not every holder of essential 
IPR in North America has granted 
licenses, though. Non-disclosure 
agreements, company policies and 
the privacy of commercial con- 
tracts often cloak IPR licensing de- 
tails. Even so, TETRA proponents 
name Motorola as the sole reluc- 
tant IPR-holder. 

“I would expect them to say that— 
to cast Motorola as the bad guy,” said 
Patricia Sturmon, Motorola’s senior 


manager of public relations. “If I 
were them, I would use the same 
tactic. The truth is, Motorola is not 
the only company that has to give 
an IPR license for TETRA to be 
sold in North America.” 


Standards 

TETRA is detailed in a digital 
radio standard adopted by ETSI, 
which has its headquarters in 
Sophia Antipolis, France. ETSI 
literature describes the institute 
as “a non-profit-making organiza- 
tion whose mission is to produce 
the telecommunications stan- 
dards that will be used for de- 
cades to come throughout Europe 
and beyond.” 

Project 25, a process begun in 
1989 by the Association of Public 
Safety Communications Offi- 
cials-International to define an 
interoperable U.S. technology for 
public safety digital radio, ac- 
cepted a frequency-division, 
multiple-access technology that 
has been adopted in the form of 
Telecommunications Industry As- 
sociation and American National 
Standards Institute standards, 
supplemented by TIA Technical 
System Bulletins. 

TIA describes itself as “a full-ser- 
vice national trade organization 
with membership of more than 
1,000 large and small companies 
that provide communications and 
information technology products, 
systems, distribution services and 
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professional services in the United 
States and around the world.” TIA’s 
stated mission is to represent “pro- 
viders of communications and in- 
formation technology products and 
services for the global marketplace 
through its core competencies in 
standards development, domestic 
and international advocacy, as well 
as market development and trade 
promotion programs.” 

TETRA proponents contend that 


TETRA is on the brink of penetrating the North 
American market, but it must be approved by cer- 
tain manufacturers. All holders of essential IPR in 
North America must grant licenses first. 


NJ 


A 


a 


ETSI has a global reach and that 
TETRA MoU signatories should li- 
cense essential TETRA IPR in 
North America. Motorola, either as 
the sole North American IPR hold- 
out or as the most visible of sev- 
eral holdouts, wants American us- 
ers to demonstrate an appetite for 
TETRA before it will license its 
IPR. A demonstration acceptable to 
Motorola would be the adoption of 
TETRA as a TIA standard. 
“Motorola supports its customers 
and user-driven standards 
throughout the world,” a statement 
from Motorola reads. “Motorola has 
been a major supporter of and 
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contributor to the ETSI TETRA 
standard in Europe and the TIA 
Project 25 standard in the United 
States. Motorola has agreed to li- 
cense its essential IPR in each of 
these regions under fair and rea- 
sonable terms and conditions for 
the standards developed.” 

The ETSI IPR policy seems to 
require IPR licensing under fair, 
reasonable and non-discrimina- 
tory terms. Some manufacturers 
view regional restrictions as 
discrimination. 


The market 

Motorola contends that TETRA 
was developed to meet European 
user needs and that those needs 
differ from those of North Ameri- 
can users. For example, population 
densities are higher in Europe, and 
police departments tend to be 
larger—characteristics that TDMA 
technology might serve better. 
FDMA technology embodied in 
Project 25 Phase I adapts well to 
large agencies that need a lot of 
channels and to small agencies 
that may need only one channel. 

Which ts better, TDMA or 
FDMA? The answer involves many 
factors, including licensed power, 
terrain or topogrophical conditions, 
environmental conditions, system 
size, location, complexity, cover- 
age requirements, available 
transmitter sites, direct-mode re- 
quirements, simulcast require- 
ments and multicast require- 
ments. Although these factors are 
simple and easy to understand, 
they do not convey how complex 
the decision may become. Addi- 
tional factors also might affect the 
selection of well-designed sys- 
tems. At some point, though, a 
TDMA system might become more 
efficient than an FDMA system 
and vice versa. 

Motorola has recognized that in- 
terest in TETRA exists in North 
America, especially in areas with 
high population density, such as New 
York and New Jersey. The company 
is addressing that interest through 
the standards committee. 

“We do know that some custom- 
ers are interested in TETRA. Yet, 


is interoperability important? Are 
the rura] areas important?” 
Sturmon said. 

A group that describes itself as 
“an association created to promote, 
discuss and enhance TETRA tech- 
nology in North America,” the 
North American TETRA Forum 
(www.tetraforum.org), is publi- 
cizing, if not stimulating, interest 
in TETRA among potential U.S. 
and Canadian customers. Its mem- 
ber list includes Nokia, Simoco, 
Com-Net Ericsson, Marconi Com- 
munications, Rohde & Schwarz 
and Kenwood. NATF conducted a 
workshop on Aug. 18, 2000, in Bos- 
ton following the APCO convention. 
The workshop included discussions 
of the standards process and 
TETRA technology, presentations 
by users of TETRA systems in other 
countries, and product displays. 

Also, Com-Net Ericsson has paired 
with Marconi to distribute Marconi’s 
TETRA portfolio, including infra- 
structure, mobiles and portables for 


As chairman of the United 
Telecom Council's utility wireless 
applications task force, Jerry 
Briggs said that the promise of 
interoperability motivates UTC ta 
consider TETRA. Briggs is also a 
UTC board member and a trans- 
port technology manager for 
TXU, an electric and gas utility in 
Dallas. 

“TETRA offers another choice 
to our members who thus far have 
been limited to proprietary sys- 
tems from the ‘big three,” Briggs 
said, referring to Motorola, Com- 
Net Ericsson and EF Johnson. “We 
are not saying that TETRA is bet- 
ter technolagically, just that we 
want the additional choice.” 

Briggs also commented on the 
issue of interoperability as it re- 
lates to second-sourcing. 

“TETRA is an open architec- 
ture with true interoperability. 
Any vendor's terminal units will 
operate on any other vendor's 
system. This introduces a degree 
of competition that we have not 
experienced in the United States. 
It will result in lower costs to the 
user,” he said, 


—Jerry Briggs — 
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customized, turnkey private commu- 
nications systems. The two compa- 
nies will also jointly develop next- 
generation TETRA solutions. 

“We definitely intend to sell 
TETRA equipment in North 
America,” said Steve Savor, chief 
executive of Com-Net Ericsson. 

Nokia is studying the market re- 
quirements and preparing to sell 
land-mobile radio systems in the 
United States and Canada. 

“Nokia wants to see a fair chance 
to compete in the market, espe- 
cially the 700MHz public safety 
band, before Nokia can proceed 
ahead with the full-scale invest- 
ment necessary to begin business 
in the category, in this region,” said 
Paul Pettersson, Nokia’s director of 
TETRA business development. “It 
is hard to estimate how much time 
is needed because the answer de- 
pends on the regulatory decisions 
and decisions of other suppliers. 

“We have been approached by 
a number of well-informed user 
organizations in public safety, 
utility and other professional 
areas. Apparently, there is a 
need for a serious alternative 
system supplier in the market,” 
Pettersson said. 

With more than 10,000 employ- 
ees, Nokia already has a substan- 
tial presence in the North Ameri- 
can wireless telephone market. 
While it also sells land mobile ra- 
dio products, Nokia is primarily a 
radio system supplier. 

“In North America, we would 
market the radio systems by our- 
selves, but we would seek alli- 
ances with companies in other re- 
lated areas, such as system inte- 
gration,” Pettersson said. 

Simoco, a UK-based manufac- 
turer and successor to Philips Ra- 
dio Communications Systems, has 
a global TETRA marketing strat- 
egy. It is seeking partners in antici- 
pation of selling TETRA systems in 
North America. Simoco and Nokia 
have licensed their essential 
TETRA IPR to each other for world- 
wide use. 

In the United States, TETRA 
might be most easily adapted for 
the new 764MHz-776MHz/ 
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The interim chairman of the 
North American TETRA Forum, 
Mark Hoppe, said: “In areas where 
it's cost-prohibitive to provide a 
7O00MHz or 800MHz solution in- 
dependent of protocol, | think VHF 
Project 25 will be the solution. An- 
other reason for Phase ! VHF is be- 
cause of heavy use by federal users 
with whom the local users must 
communicate, In some areas, that 
is very important for local users to 
have interoperability. 

“Although the TIA process js im- 
portant, it is not necessary for sell- 
ing two-way radio products in the 
United States. SmartNet, SmartZone, 
IDEN, non-totally Project 25 com- 
pliant versions of Astro—none of 
those are TlA-approved. Yet, 
Motorola feels that TIA approval is 
necessary before TETRA is sold in 
the marketplace. It seems inconsis- 
tent with their own practice.” 


Mark Hoppe 


794MHz-806MHz public safety 
frequencies (the “700MHz band”) 
reallocated from TV broadcasting. 
Those frequencies are subject to a 
TV station relocation period ex- 
tending to 2006 or well beyond for 
stations now occupying the band. 


‘Project 25 TETRA’ 

The Project 25 Steering Commit- 
tee voted in November 1999 to accept 
a four-slot TDMA proposal from the 
TETRA MoU to use TETRA as the 
baseline for a new Project 25 four- 
slot TDMA standard. They also ac- 
cepted a separate two-slot TDMA 
technology proposal from Com-Net 
Ericsson to use as a baseline for a 
new two-slot TDMA proposal. If and 
when Project 25 incorporates a four- 
slot TDMA standard, “it will meet the 
needs of the majority of the North 
American public safety users, which 
means it will have a compliant 
interoperability mode,” said Craig 
Jorgensen, co-chairman of the Project 
25 Steering Committee. To fit Project 
25’s requirements, the baseline 
TDMA proposal, among other things, 
must be modified to include a dif- 
ferent vocoder (the device that con- 
verts voice to binary code) and dif- 
ferent encryption algorithms for 
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greater compatibility with existing 
Project 25 FDMA standards for 
12.5kHz channels. 

All Project 25 standards, includ- 
ing the vocoder, encryption and 
common air interface, must have 


Al Duddles — 


An SMR system operator for 15 
years before selling his systems to 
Mobex, Al Duddies of Gem Com- 
munications in Boise, ID, later be- 
came Mobex’s technologist. Re- 
tired, he continues to consult to 
Mobex and other clients. 

“TETRA is spectrum-efficient and 
data-friendly. It has multiple manu- 
facturers for infrastructure and sub- 
scriber units. Full-duplex subscriber 
units are available, which is impor- 
tant because many analog SMR 
equipment manufacturers have dis- 
continued duplex units for lack of 
suffident demand. Yet, with TETRA, 
worldwide demand for duplex units 
sustains their manufacture,” he said. 

Duddles said that despite a con- 
tinuing demand for analog service, 
many SMR operators must accept 
that customers believe digital is 
better. 

“Many customers think they 
need digital SMR to get the same 
audio quality that other digital wire- 
less services promote. In other cases, 
analog SMRs lose customers to digi- 
tal services that are more date- 
friendly and more secure. Most digi- 
tal systems can be encrypted if nec- 
essary, but just being digital gives 
some security that you don’t have 
with analog. And digital offers bet- 
ter voice quality without static or 
noise out to where it crashes. To be 
competitive, to be mainstream, you 
have to have digital technology,” 
Duddles said. 

Duddles explained that small 
SMR operators also can benefit 
from TETRA’s spectrum efficiency. 
He said that hundreds of SMR op- 
erators in rural and small markets 
lack channels for expansion. 

“TETRA is a little bit easier to start 
out small and expand than some 
other digital technologies are, which 
is appealing to small SMRs. You can 
operate TETRA single-site and single- 
channel if you want. It's more scal- 
able, although the scalability is not so 
much governed by the technology 
itself as by the manufacturers’ imple- 
mentation,” he said. 
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interoperability. Other technology 
changes may be recommended and 
approved as the standards process 
moves forward. 

Some call the modification 
“P25 TETRA,” but that’s not an 
official Project 25 term. Through 
current TIA subcommittee work, 
a four-slot TDMA TETRA-based 
specification will become part of 
the TIA standards. If IPR cross- 
licensing follows, some manufac- 
turers might make P25 four-slot 
TDMA equipment specifically for 
North America. What would be 
lost, though, is part of the 
economy of scale of a single, 
worldwide TETRA. 

Some call the existing TETRA 
standard “native TETRA.” Paral- 
lel to their Project 25 four-slot 
TDMA work, these native 
TETRA proponents are ushering 
native TETRA through the TIA 
baseline reference to existing 
ETSI documentation, into the 
TIA standards documentation 
framework. Meetings have been 
scheduled that are intended to 
lead to a TIA membership vote 
on a native TETRA standard by 
early next year. 

The TIA project description 
suggests that the P25 four-slot 
TDMA specification may be avail- 
able by the end of 2001. A 
Motorola representative esti- 
mated the process might take two 
to four years, however. 

Jorgensen estimated four to six 
years at the current pace, adding, 
“The TIA standards process, as I 
understand it, is open, delibera- 
tive and evolutionary. It encour- 
ages its members and others to 
offer alternative technical stan- 
dards proposals beyond those cur- 
rently being deliberated. Those 
alternatives or recommendations 
can be proposed at any time dur- 
ing the process and must be given 
full consideration by each of the 
appropriate TIA groups. That 
means that throughout the pro- 
cess, the original proposed 
baseline can be modified and 
changed to better meet the needs 
of the North American public- 
safety users.” 


A team leader for the Radio Test 
Set Team at IFR Systems in Wichita, 
KS, Bill Burrows, said that TETRA is 
appropriate for North America. 

“Lsee Project 25 and TETRA as not 


being competitors but being comple- 
mentary in many ways. Project 25, as a 
frequency-division system, is good and 
gives coverage in rural areas. 

“TETRA would be spectrally effi- 
cient in urban areas. Interworking 
between TETRA and frequency-di- 
vision technologies such as Project 
25 would give an advantage and a 
system adaptable to various popu- 
lation densities,” he said. 

Burrows worked with TETRA 
technology in Europe before relo- 
cating to Wichita. His background 
also includes work with Project 25. 

“TETRA is good in crowded spec- 
trum in Europe and is not so efficient 
in rural areas where it needs a cellu- 
lar-lke infrastructure. As a time-divi- 
sion technology, TETRA‘ cell size is 
governed by timing constraints of the 
TDMA signal. With frequency division, 
range really is controlled by the trans- 
mitter power of the base station and 
mobiles, You can cover the mobiles’ 
inadequacy with repeaters, which is a 
relatively cheap solution,” he said. 


Bill Burrows 


Many people are members of 
both the native TETRA and 
Project 25 committees. Separate 
meetings are held to minimize 
confusion regarding which stan- 
dard is being discussed and to 
avoid the appearance that 
Project 25 steering committees 
themselves are having anything 
to do with the native TETRA 
standard. If native TETRA be- 
comes a standard first, cross-li- 
censing among IPR-holders could 
follow, and TETRA products 
might be sold in North America 
in a year's time. 

Finding frequencies would be 
challenging. At VHF highband 
and UHF, where new channels are 
assigned at 12.5kHz bandwidths, 
a licensee would have to aggre- 
gate channels for a 25kHz band- 
width to fit native TETRA. Even 
when the FCC would allow such 
use, finding clear frequencies 
would be extremely difficult. 
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Interoperability 

Large segments of the public- 
safety community want inter- 
operability, and for many of 
them, interoperability means 
Project 25 technology. Native 
TETRA stimulates competition 
among manufacturers, which of- 
ten leads to apparently lower 
prices, but it is not interoperable 
with Project 25 technology. 

Jorgensen explained that the 
Project 25 standards have been 
based on the assumption that an 
agency would buy the technology 
that would best satisfy its opera- 
tional and user requirements. 

“In some cases that would, in 
fact, be a proprietary technol- 
ogy—say, an EDACS system. It 
may be a Project 25 standardized 
system. It could be a system like 
a TETRA or Matra or any other 
kind of technology. What should 
drive the acquisition of technol- 
ogy is not just that a standard is 
in place, but the needs of that spe- 
cific community. 

The Project 25 standards are 
predicated on the assumption 
that the needs fit the require- 
ments of the standard, including 
interoperability, a backward mi- 
gration path and a forward mi- 
gration path—what we call a 
transparent migration path. It 
includes simulcast, direct mode 
and other uniquely public safety 
requirements. 


Joe Gallelli 


Contracted by Simoco to assist with 
its North American business develop- 
ment, Joe Gallelli believes that 
Motorola’s position—that the TETRA 
IPR Undertaking permits withholding 
IPR licensing in North America—lacks 
support by either ETS! policy or the 
ETSI secretariat. 

Gallelli said that by Motorola’s deci- 
sion, “North America is restricted from 
an open standard promulgated by ETSI. 
Its interesting that Motorola sells TETRA 
throughout the world with the exception 
of North America, including the use of 
distributors. The plot thickens when you 
consider Motorola's position in our mar- 
ket and the likely investment in propri- 
etary technology for this market, such as 
Astro—now marketed with enhance- 
ments for Project 25 as ‘Astro25.”” 

Gallelli called the 24MHz of spectrum 
allocated in the 7OOMHz band for pub- 


If you don’t have those needs, 
you shouldn’t be spending money 
on that technology. You should 
spend it on the technology that best 
suits you,” Jorgensen said. 

“If and when a native TETRA 
is available in the United States 
and public safety agencies buy it, 
we would assume that they’re 
making a decision based on 
what’s best for them. We obviously 
support that decision because the 
individual public safety manag- 
ers are in a far better position to 
make such a focused decision 
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lic safety radio “the U.S. green space 
equivalent” to Europe’s 380MHz- 
400MHz band that allows 6.25kHz to 
be the “standard radio communications 
slot in Europe and many other places in 
the world.” 

He took issue with the notion that ei- 
ther TETRA or Project 25 might be espe- 
cially suited to either urban or rural areas, 

“It is silly to describe the 350-400 mil- 
lion-population European demography as 
urban when it includes the Alps and 
Pyrenees mountains, steppes, Scandinavia 
and Turkey, for example. Europe includes 
urban centers and wide areas of suburban 
and rural population from the Midlands of 
the United Kingdom to the south of Italy. | 
would make a case for many similarities to 
the U.S. demography with some excep- 
tions in the desert Southwest and other 
high desert and Great Plains ranching and 
farming areas,” Gallelli said. 


than we. Our standards shouldn’t 
in any way be construed as at- 
tempting to limit people from us- 
ing alternatives or implying that 
they should use alternatives. In 
fact, in every article and every com- 
mentary we've ever had with re- 
gard to Project 25, we tried to make 
that one point very clear: that 
people buy based on what their 
needs are,” Jorgensen said. a 
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Temporary Sites 


Supporting a 
two-party system 


Site infrastructure for wireless messaging that was used to support the national political 
conventions also shows promise for disaster relief and site startup applications. 


By Sean Petty 


litical conventions and disas- 
ters may not have much in 


common (or maybe they do), 


~ 


Saas ante 
a 


vPrsts 


Sites such as this one, erected for the Republican 
National Convention in Philadelphia, have emer- 
gency applications, too, 


but in terms of two-way data serv- 
ices, this summer's political 
conventions provided a communi- 
cations model that could be a 
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lifesaver when disaster strikes. 
WebLink Wireless’ strategic 
partner, Metrocall, teamed with 
Congressional Quarterly to pro- 
vide wireless data services to the 
news media and party officials at 
the 2000 Republican and Demo- 
cratic National Conventions. 
Metrocall turned to WebLink 
Wireless to ensure that the con- 
vention centers in Philadelphia 
and Los Angeles had adequate 
coverage for these services. 
Metrocall used the two-way 
wireless data service to help news 
media at the conventions stay in 
touch. CQ provided two-way wire- 
less devices—Motorola T900s—to 
news media. Reporters could then 
receive instant notification about 
any hot news at the convention. 
Reporters could also use the wire- 
less messaging feature of the de- 
vices to query the CQ staff for any 
research requests and to receive 
the results wirelessly. It was like 
having a private news wire on 
their belts. More than 350 mem- 
bers of the media got the devices 
at the Republican convention in 
Philadelphia, and because the 
same service was later offered at 
the Democratic convention in Los 
Angeles, reporters could use the 
same devices at that convention. 
The key challenge at both con- 
ventions was in-building cover- 
age, When a large building, such 
as a convention center, is decked 
out for a political convention, get- 
ting signals into and out of the 
building becomes problematic. 
With the bleachers for convention 
attendees, intricate stages and 


the wealth of electronics that go 
into putting on a meeting of that 
size, the building becomes much 
more of a challenge to provide re- 
liable coverage. A typical ad- 
vanced messaging device has an 
output power of about 600mW, so 
it becomes essential to have a 
nearby receiver. 

For crucial, time-sensitive mes- 
sages like those being sent to and 
from reporters, the message paths 
needed to be reliable. Extensive 
testing was performed over two 
days prior to the convention to 
identify areas that would need 
special attention, as it was essen- 
tial to ensure that there were no 
coverage gaps. 

WebLink Wireless had an easy 
solution: a mobile unit that cre- 
ates a temporary extra site. The 
self-contained unit, a small equip- 
ment shelter on a trailer with a 
tower and a VSAT satellite dish, 
requires only about an hour of 
setup time once it arrives at the 
location for the temporary site. 
On-site workers only have to raise 
the tower and optimize the satel- 
lite path. The unit, which has its 
own gas-powered generator that 
provides about 30 hours of con- 
tinuous operation, operates inde- 
pendently of any phone connec- 
tion and can be controlled and 
monitored remotely through an 
IP-based network via satellite. 
The trailer is only about 23 feet 


Petty is a system engineer at WebLink Wire- 
less in Philadelphia. You can email him at 
sean.petty@weblinkwireless. com. 
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long, and the accompanying shel- 
ter is about 8 feet < 8 feet, An 
SUV or pickup truck can be used 
to position the trailer at any 
location. 

At the Republican National 
Convention in Philadelphia, this 
setup was a sharp contrast to 
what other wireless carriers did. 
Some brought in construction 
trailers and mounted antennas 
and equipment to the building. 
Others had to plan in advance to 
get high-speed data lines con- 
nected so messages from the con- 
vention center could be delivered 
to their networks. Others needed 
on-site construction cranes to set 
up and eventually dismantle 
their towers. Because WebLink 
Wireless uses a two-way satellite 
network for traffic delivery, mes- 
sages could be sent from the con- 
vention wirelessly, with no con- 
nection to the local physical 
infrastructure. 


Conventions to catastrophes 

While this application of two- 
way wireless data was effective and 
helpful, it demonstrated that two- 
way service provided through a 
temporary site could be useful in 
even more critica! situations, such 
as a natural disaster. Communica- 
tions is crucial during disaster re- 
sponse efforts, but a disaster like a 
hurricane, earthquake or tornado 
often disrupts ordinary lines of 
communication. Landlines are 
damaged or overwhelmed by traf- 
fic. Wireless towers may be toppled. 
A mobile unit like the one used to 
provide coverage at the political 
conventions could be the solution. 
It can be set up quickly, and be- 
cause it’s self-contained, it doesn’t 
rely on any of the existing infra- 
structure that might have been 
damaged. The unit can provide 
wireless data coverage even if lo- 
cal power is out and local phone 
lines aren’t working. 

Although wireless data may not 
seem an obvious choice for disas- 
ter communications, it does have 
some unique advantages. One ad- 
vantage is a broadcast capability. 
Just as breaking news items were 
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broadcast to all reporters at the 
political conventions, important in- 
formation can be simultaneously 
transmitted to all relief workers at 
a disaster location. Information 
such as weather updates, loca- 
tions of relief services or the ar- 
rival of supplies can be broadcast 
to a large number of people simul- 
taneously. With the exception of 
two-way public safety radio, that 
message distribution is difficult 
to accomplish with voice commu- 
nications. Because the message 
information is also stored on the 
device, busy workers wouldn’t 
have to try to take notes from ra- 
dio voice transmissions. When 
they needed to access the infor- 
mation, it would be there. With 
the two-way wireless data capa- 
bility, they could also respond 
with questions or supply requests, 
and they could send information 
from their location, such as casu- 
alty or damage reports. The two- 
way wireless data network con- 
nects to the Internet, so all of this 
information can be sent instantly 
anywhere in the world. Relief 
workers could also access Inter- 
net information on demand. 


Getting a site up and running 

Another scenario, less dramatic 
than disaster applications but still 
requisite to network buildouts, is 
using a temporary site unit to pro- 
vide coverage until a permanent 
base station can be built. This could 
be important to a carrier that 
wants to provide premium service 
to a new corporate customer in a 
location that isn’t adequately 
served by the existing infrastruc- 
ture. With a temporary site in place, 
the carrier can begin serving the 
customer immediately. 

It’s important that carriers treat 
these temporary base stations the 
same way they’d treat a permanent 
installation. All of the consider- 
ations that go into the planning 
stages during the construction of a 
typical tower site must be taken 
into account. Security and safety 
are key concerns. These sites are 
often set up in places where 
people aren’t accustomed to see- 


Wireless messaging devices, such as 
Motorola's T900 communicator, can be 
used in conjunction with a temporary pur- 
posed transmission site. 


ing radio towers, such as parking 
lots at convention centers. This 
could tempt the curious to try to 
see just what is in that little 
trailer. Just as carriers would 
fence a regular site, a longer-term 
installation requires the con- 
struction of temporary fencing to 
keep the equipment secure. 
Many of these telescoping tow- 
ers can extend to 100 feet, so it’s 
important to consider the location 
of the unit and its surroundings. 
The fall zone should be evaluated, 
and the final location of the site 
should be carefully planned. 
Two-way wireless data offers a 
great deal of flexibility for creating 
temporary sites, whether for a big 
planned event like a political con- 
vention or for an unexpected natu- 
ral disaster. This flexibility in pro- 
viding coverage allows wireless 
data to support a number of appli- 
cations, such as broadcast informa- 
tion and two-way messaging. 
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Spectrum Management 


What you should know 
about refarming 


What do the refarming orders really mean, and how do they affect your decision 
to use centralized or decentralized UHF trunking? 


By Robert J. Speidel 


“Refarming” is subject to misun- 
derstanding and misinformation. 
Refarming is the FCC’s procedure 
to increase the capacity of the FCC 
land mobile radio spectrum below 
512MHz. Refarming has been an 
ongoing process for almost 10 
years, but many people are still 
uncertain what refarming actually 
requires and doesn’t require. 

Many people incorrectly believe 
that refarming requires licensees 


refarming. There is no such thing. 
This refarming proceeding only 
applied to the FCC LMR spectrum 
below 800MHz, which is, in real- 
ity, only the LMR spectrum below 
512MHz. 

So refarming does not require 
mandatory narrowbanding or 
changes at 800/900MHz. 

Refarming did change the chan- 
nel spacing in the 150MHz- 
174MHz VHF band and in the 


150 -174 MHz 


Channel plan for refarmed VHF highband. 


32 


Original 


to discard perfectly good wide- 
band equipment—equipment that 
uses a 25kHz operating band- 
width—and replace it with nar- 
rowband equipment—equipment 
that uses a 12.5kHz operating 
bandwidth or less. Refarming 
does not require any licensee 
to discard any equipment at 
any time. 

Others talk about 800/900MHz 
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450MHz-512MHz UHF band. Be- 
fore refarming, channels in the 
VHF band were spaced 15kHz 
apart. As part of the refarming ef- 
fort, the FCC added a channel mid- 
way between the origina] channel 
centers, making post-refarming 
VHF channel spacing 7.5kHz and, 
in effect, doubling the number of 
VHF channels. At UHF before re- 
farming, channels were spaced 


25kHz apart. The FCC wanted to 
quadruple the number of channels, 
so three channels were added be- 
tween the original channel centers, 
thus making post-refarming UHF 
channel spacing 6.25kHz. Post- 
refarming VHF and UHF channel 
spacing is diagrammed at the left 
and on page 34. 

The FCC realized that allowing 
wideband operations on all of the 
new channels in the VHF and UHF 

bands could cause some 

confusion. So, in addi- 
tion to adding channels 
| in both bands, the FCC 
| imposed operating 
bandwidth limitations 
for the newly added 
channels. In both the 
VHF and UHF bands, 
however, the FCC de- 
cided to allow a maxi- 
mum operating band- 
width limitation of 
25kHz on all of the 
original channels that 
existed before refarm- 
ing. On the new VHF 
channels—those dis- 
placed =7.5kHz from 
the original channel 
centers—a maximum 
operating bandwidth limitation of 
12.5kHz was adopted. Because 
more channels were added in UHF, 
a number of operating bandwidth 
limitations were adopted. For those 
new UHF channels that are located 


Speidel, an attorney, is manager of regula- 
tory policy for Com-Net Ericsson Critical 
Radio Systems, Lynchburg, VA. His email ad- 
dress is bob.speidel@com-netericsson.com. 
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+12.5kHz from the original chan- 
nel centers (midway between the 
original UHF channels), the oper- 
ating bandwidth limitation is 
12.5kHz, maximum. New UHF 
channels located +6.25kHz from 
the original UHF channel centers 
have an operating bandwidth limi- 
tation of 6.25kHz maximum. The 
operating bandwidth limitations 
for the various VHF and UHF post- 
refarming channels are also de- 
picted in the diagrams. 

As these diagrams show, even 
though operating bandwidth limi- 
tations have been imposed on the 
new channels, there will be an in- 
crease of interference between sys- 
tems because of the overlap. 

Do the rules adopted require one 
licensee or another to take steps to 
reduce this sort of interference? For 
example, is the licensee using a 
wideband-operating bandwidth 


Crescend Technologies 
RF Amplifiers & Modules 


BA0-06) KAS BSO-6ES Mrs 46 Vall Memimmarnmet 
Modan 


850-870 MHz Module 


subservient to those using nar- 
rower operating bandwidths? The 
answer is no. As long as a licensee 
and the licensee’s equipment are 
operating within the technical con- 
straints of the license granted, 
there is no obligation to do any- 
thing to reduce the overlapping 
interference phenomena. 

Having chosen to add new chan- 
nels, some with operating band- 
width limitations, the FCC realized 
that it needed to foster the use of 
equipment meeting these improved 
spectrum efficiency benchmarks. 
However, the FCC did not want to 
be accused of subjecting licensees 
to another “unfunded mandate 
from Washington”, by requiring 
them to migrate to narrowband 
equipment by some specific date. 
Therefore, the requirement for new 
spectrally efficient equipment was 
placed on the manufacturers 


through the type-acceptance pro- 
cess. As of Feb. 14, 1997, any equip- 
ment submitted for type acceptance 
was to have the capability of pro- 
viding at least one voice path per 
12.5kHz of occupied bandwidth for 
voice communications and/or 
4.8kbps per 6.25kHz of occupied 
bandwidth for data communica- 
tions. Beginning on Jan. 1, 2005, 
newly developed equipment must 
provide at least one voice path per 
6.25kHz of occupied bandwidth for 
voice communications to be type- 
accepted. Interestingly, the Jan. 1, 
2005, requirement for data commu- 
nications did not change. 

It is important that the FCC 
rules concerning efficiency specifi- 
cally allow for multiple-mode 
equipment. As long as the equip- 
ment meets the efficiency require- 
ments in one of the modes, it is 
acceptable for a manufacturer to 


Tired of Dealing 
With RG-214? 


Our newest cable set replaces Korean War 
Vintage RG-214/U_ with cable that is more 
rugged, lighter, has lower loss and lower 
VSWR. The 6' cable, pictured above, has 
<1.1dBloss @ 2.0 GHz. 
Introductory Price: $49.00 (1-9 quan) 
Interested? Check out our website: 
www.eagle-1st.com 


‘CHGEEEF 


VOICE:(520) 204-2597» FAX:(520) 204-2568» sales@eagle-ist.com 
P. 0. BOX 4300 ¥ SEDONA, ARIZONA 86340, USA 
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P-Series Amplifiers Available in: 
VHF Low Band 
VHF (130-175 MHz) 
UHF (450-470 MHz) 
800-960 MHz 


Crescend Technologies, LLC 
Phone: 800 872 6233 Fax: 847 593 1320 
www.CrescendTech.com email: sales@crescendtech.com 
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Spectrum Management 


450 - 512 MHz 


| Original | 
of 12.5 kHe 
++ 6.25 KHz 


+} 6.25 KHE oh 6.26 kHa 


Channel plan for refarmed UHF. 


| (2.5 kHz Trunked system (+/- 7.5 kHz window) 


6.25 kHz Trunked system (+/- 3.75 kHz window) 


£, £6.25 kHz 


Concurrence frequency 


[25 kHz Trunked system (+/- 15 kHz window) : 


include modes that may or may not 
satisfy the requirements. Likely, 
the net result is that 25kHz oper- 
ating bandwidth equipment will 
continue to be available as long as 
it is just one of the modes in 
otherwise compliant multimode 
equipment. 

Refarming adopted many other 
rules and standards. The FCC con- 
solidated the 20 LMR radio 
services into two pools, providing 
licensees within a pool a greater 
choice of frequencies and creating 
some measure of competition be- 
tween frequency coordinators. An- 
tenna-height and transmit-power 
limitations were also adopted to 
limit service areas for new systems 
as a means of packing more licens- 
ees into a given geographic area. 

However, possibly the most radi- 
cal and easily misunderstood item 
that comes under the refarming 
banner is the rule adopted to pro- 
vide the possibility, although 
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maybe not the probability, of using 
ceniralized trunking systems in the 
VHF and UHF bands where exclu- 
sive channel assignments are not 
common. Centralized trunked sys- 
tems do not monitor the system fre- 
quencies to determine it is being 
used by some licensee outside of the 
trunked system, before the trunked 
system assigns that frequency toa 
user within the system. 

The FCC has long recognized 
that centralized trunked systems 
are effective for efficient use of 
limited spectrum resources, but 
failure to monitor would likely 
result in interference for other us- 
ers in a shared frequency environ- 
ment. While the FCC continues to 
investigate the concept of exclu- 
sive channel assignments for the 
currently shared VHF and UHF 
bands, it has adopted concurrence 
rules that may provide pseudo- 
exclusivity to those wanting to 
use centralized trunking at VHF 


and UHF. The rules consider the 
closeness of the outside users’ fre- 
quencies to the frequencies 
within the trunking system and 
the closeness of the outside users’ 
service areas to the area where 
the trunked system is likely to 
cause interference, 

The diagram at the lower left 
depicts the analysis necessary to 
identify what frequency range is 
included for determining concur- 
rence. If the proposed trunked 
system uses a 25kHz operating 
bandwidth, then the window for 
co-channel and adjacent-channel 
licensees that must be considered 
is +15kHz from each frequency in 
the trunked system. If the trunked 
system uses 12.5kHz operating 
bandwidth, then the window is 
+7.5kHz. If 6.25kHz operating 
bandwidth will be used in the 
trunked system, then the window 
is +3.75kHz. The diagrams on 
page 35 show the two alternative 
means to evaluate the likelihood 
of interference to the co-channel 
and adjacent-channel licensees’ 
service areas. A potential user of 
the trunked system can use either 
method to identify who must agree 
to the trunked system. The top 
diagram shows the method of com- 
paring a 70-mile circle around the 
proposed trunked base stations 
and the service areas of the rel- 
evant co-channel and adjacent 
channel licensees. 

The lower diagram shows the 
comparison between the interfer- 
ence contour of the proposed 
trunked system base stations and 
the same service areas. In either 
analysis, if the service area of the 
co-channel or adjacent-channel 
licensee is touched by the 70-mile 
circle or by the interference con- 
tour, as appropriate, then that co- 
channel or adjacent-channel lic- 
ensee must agree, in writing, with 
the centralized trunking proposal. 

The final result of making the 
comparisons of frequencies and 
areas may be a long list of licens- 
ees, and each must consent to the 
use of centralized trunking. A per- 
son proposing to use centralized 
trunking is well-advised to select 
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Service Area Definitions 
* VHF - 37 dBu 
* UHF - 39 dBu 


Geographic concurrence (comparison of the 70-mile radius to service areas). 


Service Area Definitions 


* VHF - 37 dBu 
* UHF - 39 dBu 


Geographic concurrence (comparison of interference contour to service areas). 


Interfere 
< contour ” 


Interference Contour Definition 


* VHF - 19dBu 
* UHF - 21dBu 


frequencies, operating band- 
widths and comparison methods 
to pare a potentially long list to 
the absolute minimum. 

Another question may be, “We 
know what the rules say, but does 
refarming really accomplish any- 
thing?” That is a question with as 
many reasonable answers as 
there are people who have asked 
the question. Refarming is still 
not officially accomplished. 
Changes may occur in the future 
as part of refarming or as part of 
other FCC proceedings. a 
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For more information 
\f you have any questions about 
refarming, please seek assistance 
from competent, unbiased sources. 
Refer to the refarming FAQ on the 
FCC Web site www.fcc.gov/wtb/ 
pimrs/refarmfq.html or to the 
“"Refarming—Truths & Myths” book- 
let prepared by Ralph Haller and my- 
self. The booklet is available for free 
in hard copy or electronic copy by 
calling me at (804) 385-2465 or 
email me at Bob.Speidel@ 

com-netericsson.com. 
RS. 
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Base station controller 


The DSPatch base station 
controller from Avtec is a pro- 
cessor-based remote radio con- 
troller capable of providing 
voice communications and ra- 


dio control from a central dis- 
patch office. Modes of opera- 
tion include: packet voice 
(VoFR) with digital backup; 
leased circuit; dial-up; and 
digital voice base stations (e.g., 


APCO P-285). 


Receiver system 


The Coyote from Berkeley 
Varitronics Systems fea- 
tures hot-swappable compo- 
nents, allowing for versatile 
field use, including removable, 
independent receiver modules, 
GPS receiver, rechargeable Li- 
ion battery and compact ATA 
flash. 


Internet-ready dial tone 


The i-WLL Trailblazer from 
Carlson Wireless Technolo- 
gies deliv- 
ers network 
dial tone to 
remote us- 
ers with 
wireline- 
quality 
dial-up mo- 
dem speeds and voice clarity. 
The fixed-point, all-digital 
product “xtends two lines to 14 
miles LOS. It offers easy instal- 
lation and a low power draw. 
No tuning is necessary. 

WWW.WIRELESS-TELEPHONE.COM 
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BLOCK OUT NOISE, 
BEEF UP 
PRODUCTIVITY 


Built into noise reducing earmuffs, our intrinsically 
safe Series 4C Headsets keep teams talking and 
information flowing. Deliver = 
instructions clearly, the first 
time. Improve your 
operations. Never 
let go of your work 
to talk. Instant 
communication gets 
the job done faster 
with fewer costly 
mishaps. Call us toll 
free at 888-EARMARK 
and ask about our 
FREE, no-obligation  “*s, 
trial! “Swe 


DESKTOP POWER SUPPLY 


with BATTERY 
Se BACK-UP 


S&S 


Combine one of our low profile desk top 
LP Series power supplies, a suitable battery, 
and one of our LPBB solid state battery 
backup modules to provide a compact, 
easy to install, low cost UPS. 


* 4 LP models available, peak output rated from 
10 to 25 “Amps”. 

* Compact size, 1.75"H x 7"W x 7,62"D. 

* LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 


Contact your communications distributor, or 
call or fax us Toll Free 


Phone 1°800°467*6741 Fax |*800¢825+1 403 


DuraComm® 
EARMARK? CORPORATION 
1125 Dixwell Avenue, Hamden, CT 06514 
Phone (203) 777-2130 . Fax (203) 777-2886 
http.//www,.earmark.com 


203 W. 23rd Ave. 
North Kansas City, MO. On the Web at www.duracomm.com 


64116 Email: duracomm@duracomm,com 
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“TET US SWEAT THE DETAMS: 


nation's: premiere mission. critical 
radio network provider. 


We eliminate unnecessary layers 

of management, general contractors, 
consultants, and mark-up. One source 
handles your project from conception 
to system test and turn-on, so you can 


We understand network develop- 
ment from the ground up and are 
committed to exceptional system 
design°and meeting or beating 
milestone schedules and budgets. 


~ Guaranteeing turnkey, fast-track 
deployment at highly competitive 


outsource provider for all your 
mission critical radio needs. 


COM-NET ERICSSON’S in-house ; 
eapabilities save public agencies 
time, money, anc effort with 
precise’ direction of the entire 
implementation process. 


@rn.... 


YOURELAX AND ENIOY THE RESULTS, 


Finance 


Lease-Back 
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= 
DTMF decoder 
Communi- 
cations Spe- 
cialists 
manufac- 
tures, sells 
and sup- 
ports the Selec- 
tone model ST-809B multi- 
output DTMF decoder. At 
1.34" X 0,855" x 0.21", the de- 
coder is suited for many 
special applications. PC pro- 
grammable features include 
remote reset, confirmation 
tone and radio “kill” function. 
WWW.COM-SPEC.COM 


Self-contained radio site 
The OpenSky self- 


con- 
tained ¢& 
radio § 
sitefrom ff 
M/A- && 
Com 
contains 
trunking base station radios 
and all the other network rout- 
ing and RF equipment neces- 
sary to provide cellular cover- 
age. The equipment is housed 
in an aluminum shelter with 
integral air conditioning and 
can be transported by truck. 


WWW.MACOM.COM OR 978-442-4047 


Wireless headset 


The PowerCom head 
set from Pel- 
tor allows 
for clear two- 
way commu- 
nications in 
noisy envi- | 
ronments, It 
is a_ self- 
contained 
unit operating on the license- 
free FRS band, and it offers 
both PTT and VOX on all 
available channels. It also in- 
cludes a noise-canceling mi- 
crophone and NRR 26dB. 

WWW.AERO.COM 


Log on to 
www.mrtmag.com for 
more industry news, media 
and people 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


« Warnings digitally recorded for 
DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 
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U.S. Patents 5,444,433 - 5,574,999 - D,377,795 
CIRCLE (38) ON FAST FACT CARD 


38 MOBILE RADIO TECHNOLOGY 


Speaker microphone 
Shure Communica- 
tions’ 810 Modu- 
link speaker mi- 
crophone fea- 
tures a sealed, 
gasketed splash- 
proof design with 
a rugged Armour 
casing. It also offers s 
a million-cycle, silver- 
plated PTT switch 
and meets the MIL- 
STD 810E driven- 
rain test. 


WWW.SHURECOMM.COM 


Tower-top amplifiers 
TX RX Systems’ Smart- 
rt backup system 
for the 746MHz-— 
901MHz range 
provides redun- 
dant pin diode- 
switched LNAs 
and a default by- 
pass mode with 
W switching and re- 
porting, all via the 
single RF coaxial 
cable connection 
"ina 6" X 6" x 24" 
steel weathertight 
enclosure. 


Control console 


The Vega C-1610 six-line 
control console modular design 
offers flexibility in system in- 
tegration. It provides a keypad 
for programming level set- 
tings, tone timing sequence 
and assignment of alphanu- 
meric characters. The vacuum 
fluorescent display indicates 
time and audio level. 

WWW.VEGA-SIGNALING.COM 


WWW.TXRX.COM OR 716-549-4700 


Common controller 


The model 4020 from 
Zetron is a 20-channel com- 
mon controller 
that supports 4 
as many as Six 
series 4000 
operating 
positions in- 
cluding the 
model 4217NT dispatch 
workstation, 4118 rack- 
mount button console and the 
4018 desktop button console. 
The architecture and feature 
set of the 4020 are identical 
to that of the 4048. 


WWW.ZETRON.COM OR 425-820-6363 


WWW.TELECOMCLICK.COM / WWW.MRTMAG.COM 


Page 
Company _ Number 
AC/DC Industries ............ 49 
PEVOCOTAN, sasssccsnnrecessrcaswere 23 
ADTtS Us sicnnnunen 19 
Astron Corp...<...s-<--rs2<-<<70- 13 
AVECE, TAGE coveennnnceetinessens PS9 


Berkeley Varitronics ....... 11 
Carlson Wireless ...,.........14 
David Clark., Inc ........ PS10 
Crescend Technologies .... 33 
Comms. Specialists .......BC 
Comnet-Ericsson ............. 37 
Computer Resources ....... 50 


Control Signal Corp ........ 42 


Datron World Comms. .... 14 


Duracomm Corp. .............. 36 
AER rcareresnenrscoasiaceerasinse 33 
BAGLD siesissvaisserccesvevcesss PS4 
Barmark ners sccassccvssessies 36 


E.F Johnson Company 


EL Paso Comm, Syst. .... 49 


FOND wascascsrvacwnsswevwntuncensvesins 49 
Fiplex Comm. Ine. ........... 29 
The Genesis Group .......... 50 
Icom America .....ccseceeeeeees 9 


IFR Systems, Inc. RF Div.PS1 


Industry Click wi... 17 
TeTOCH wa gcnsaneuasereastesnseencss PS8 
Kenwood Comms. ......... IBC 
Klein Electronics ............. 48 


Marketronics Corp. ...... PS6 


JANUARY 2001 


Fast Fact Advertiser 
Number ___ Hotline 


109 .... 281-933-0909 
201-227-0066 
25 ... 800-ANR-ITSU 


aes 949-458-7277 
3s 803-892-2181 


10 ...... 908-548-3737 
| Are 707-923-9593 
24 ...,.. 508-751-5800 
33 ...... 800-872-6233 


S wvscance 800-854-0547 


43 ...... 804-528-7456 
112.... 205-987-1523 
40... 800-521-2203 
PG: eenver 760-597-3814 
i Goer 816-472-5544 


34... 520-204-2597 


VS ica 520-204-2597 
SG siscti 203-777-2130 
B inttonsy 800-328-3911 
108 ..,, 915-533-5119 
107 .... 615-771-2560 


32.0. 305-884-8991 


111.,.. 903-561-6673 
Bh icersneny 206-450-6041 
LB: sepsse 316-522-4981 
2B essa 609-720-4617 


22 scans 619-458-1500 


» error 800-950-5005 
103 .... 760-781-3232 
BO casas 954-846-1011 


Page 


Company Number 


Motorola Test Equipment 15 
Narda/L3 Comme. ........... 27 


New Hampshire Comms. 48 


Norcomm Corp. ................ 37 
QO PEAISKG ccassscovsnsscassvnses PS3 
PelOP nscianasncssniaveariees PS5 
Polaris Industries ........... 50 
Polyphaser Corp. .........05: 35 
Premier Comms. ..........00++ 22 
Radiomate .......c.ccsesseeeees 43 
Ramsey Electronics ........ 46 
RCC Consultants ............ 53 
RCW Distributing ........... 47 


RF Imaging and Comms. 47 


Sacramento Comm.Co. ... 52 


Shure Incorporated ......... 21 
Simulcast Solutions......... 48 
Softorigh  ssiccvsaisvcsnicepevieee 51 


Survey Technologies Inc. 51 


PELE A GN wsdssnmnareeeminns 51 
Telewave Ine. ........:ssessereees 5 
Thunder Eagle ................. 38 


Trident Micro Systems ... 20 
TX RX Systems Ine. .......... 3 
Vega/Telex Signaling ....... 10 
VERTEX/YAESU USA .IFC 


Vocom Products ............... 48 
WELECS caninicmanacss 47 
W'S WES: cssicmrsareate 7 
PEON ons snpensnassaseicxas insane PS7 


Ad Index 


Fast Fact Advertiser 
Number Hotline 


14 .....800-505-TEST 
esti 631-231-1700 
.. 603-668-3004 


G2 ies 800-874-8663 


1 ae orter reenter 
19 sis 508-764-5720 
110 ..., 404-872-0722 
35 ....., 800-325-7170 
BS sive 714-257-0300 
bre 925-676-3376 
120 .... 800-446-2295 
117 .... 732-404-2400 
106 .,.. 612-808-0069 
102 .... 925-229-2034 
113 .... 209-755-4949 


ZB isccsss 847-353-3100 


101 .... 716-223-4927 
116 .... 303-344-5486 
115 .... 503-848-8500 
114..., 510-656-5600 


G ........ 650-968-4400 
703-242-0122 
ZT sccesi 800-798-7881 
rere 716-549-4700 
© nsciease 402-467-5321 


Ti aussiees 310-404-2700 


104 .... 800-872-6233 
100 .... 901-286-6275 
Y eee 800-221-0732 
v3 Es 425-820-6363 
MOBILE RADIO TECHNOLOGY 


Get noted, Signal® Mirror 
sales have EXPLODED! As 
of August 2000 there were 


\e more than 1,000,000 (ONE 


areas MILLION) Signal® Mirrors in the market 
aa place, Signal® Mirror Safety Systems are 
hot and available for a wide variety of specialized 
applications including law enforcement vehicles. 

To capture your share of 


this exiting new market, 


call DLC today and speak | 


with Gary Cohen 
for more 


details. 


microphones! These 

quality replacements for 

Yeasu, Kenwood, Motorola 

and others provide hands 

free convenience and clarity of sound. 
The miniature earphone and speaker mics 


come with a built-in PTT switch and a 360° 


, an 8-position swivel clip. 
Hands-tree <. “Call DLC today for these 

farphone & a 
Sheaker Mic Vom, = and other quality 
2-way products 


and see why... 


is your 
First Source 


FOR ELECTRONIC PARTS 
AND ACCESSORIES 


DAVID LEVY 
COMPANY, INC. 


ELECTRONIC PARTS AND ACCESSORIES 
12753 Moore Street * Cerritos, CA 90703 » U.S.A. 


NATIONWIDE/CANADA (800) 421-3536 
ORDER FAX (800) 421-3538 

LOCAL (562) 404-9998 

FAX (562) 404-9698 

E-MAIL sales@dicparts.com 
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Andrews, Wall to head Intertec 


The publisher of Mobile Radio 
Technology, Intertec Publishing, 
Overland Park, KS, has new man- 
agement. The change, announced on 
Dec. 1, 2000, more closely links 
Intertec with its business-to-busi- 
ness Internet sister company, 
IndustryClick, Princeton, NJ. Both 
companies are subsidiaries of 
Primepia, New York. 

Tim Andrews, president and chief 
executive officer of IndustryClick, 
adds to his responsibilities with an 
appointment as chief executive of 
Intertec. Ron Wall, Intertec’s chief 
operating officer, moves up to presi- 
dent of the company. Cameron 
Bishop, who had served Intertec as 
president and CEO, has left the com- 


pany. Dan Altman, Intertec’s execu- 
tive vice president and chief finan- 
cial officer, also has left the company. 

David Ferm, president Primepta’s 
Business-to-Business Group, said 
that the changes represent continu- 
ing efforts to sharpen Primep.a’s fo- 
cus on enhancing revenue growth by 
integrating its traditional and new 
media businesses under single lead- 
ership, particularly in the area of 
sales management. The integration 
is intended to enable PriMEDLA’s tra- 
ditional print publications, new me- 
dia properties, industry research, ex- 
hibitions, conferences, consulting 
and video assets to create and offer 
more effective, multiplatform, tar- 
geted customer solutions. —DB 


IBM, Infineon unveil magnetic memory chip 


IBM, Armonk, NY, and Infineon 
Technologies, Munich, Germany, 
announced the companies’ joint 
development of magnetic random- 
access memory chips that use mag- 
netism, rather than electrical 
charges, to store data bits. 

The switch from electrical to mag- 
netic memory could have a funda- 
mental impact on cellphones and 
laptop computers. Turning on a com- 
puter could become an instanta- 
neous procedure, and users could be 


Scanning... 


Motorola, Schaumburg, IL, appointed 
Marketronics of Sunrise, FL to distribute its 
line of professional radios, focusing on the 
South Florida market. We can only hope that 
Marketronics’ board members don’t decide 
to recount their vote to sign the contract. 

So now they think they can conquer 
space, too, huh? Motorola sent its ad- 
vanced RF communications equipment to 
space on the space shuttle Discovery. The 
equipment will be used in linking the In- 
ternational Space Station to Earth. Plan- 
etary two-way radio is so five minutes ago. 

COMARCO, Irvine, CA, acquired 
EDX Engineering, Eugene, OR. 
COMARCO plans to operate EDX as a 
division of Comarco Wireless Technolo- 
gies, and it will retain the EDX name. 

Racal Communications, Rockville, MD, 


able to leave a laptop on for years 
without draining the battery’s power. 

“Potentially this could change 
the memory business very dramati- 
cally,” said Bijan Davari, head of 
IBM’s technology and emerging 
products in the company’s micro- 
electronics division. “But the key 
word is ‘potentially,” 

The change will not, however, hap- 
pen over night. Commercial produc- 
tion of MRAM chips will not be 


online in volume until 2004. 


won a contract to supply the U.S. Marine 
Corps with radio headsets to be used dur- 
ing military missions. The headsets were 
tested during “urban warrior exercises” at 
the Marine Corps Warfighting Laboratory, 
so they must be tough. 

The General Services Administration 
awarded Klein Wireless, Escondido, CA, a 
two-year contract to provide the U.S. gov- 
ernment with wireless products and services, 
The contract has a maximum value of $48 
million, and it is extendable to five years. 

HTE, Lake Mary, FL, and PSG, Orlando, 
FL, kissed, made up and agreed to end 
litigation, with HTE agreeing to remarket 
PSG's Pocket Cop and PSG agreeing to 
stop developing products in direct compe- 
tition with HTE. Ahhh, the holidays. They 
bring out the best in us all. —MH 


Earpiece works 
for surveillance 


Motorola’s Completely Discreet 
Earpiece (RLN-4922A) is for use 
with Motorola two-way radios and 
surveillance kits. It is designed for 
police officers, public safety officials 
and security opera- 
tives who require full 
freedom of move- 
ment, enabling them 
to easily communi- 
cate without visible 
equipment. Two-way 
radios can be hidden 
under clothing, and users can trans- 
mit communication through the 
wireless earpiece via an inductive 
neckloop connected to a Motorola 
two- or three-wire surveillance kit. 

WWW.MOTCCOM OR 800-422-4210 


Headset fits 
behind 
the head 


Headset 
USA’s __Life- 
guard headset series from Klein 
Electronics is a lightweight, be- 
hind-the-head headset for SWAT, 
military, police and security. This 
redesigned product is available in 
a variety of configurations includ- 
ing: heavy-duty, medium-duty, wa- 
terproof, single or dual speaker, 
acoustic tube earpiece and noise- 
canceling mic. The headset also of- 
fers three PTT button styles to 
meet rugged demands. 

WWW .KLEINELECTRONICS.COM 
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Product Focus - Headsets 


Headset withstands harsh environment 


Eartec’s Monarch headset 
withstands a tough environment. It 
features a flexible backband molded 
with polymer PBT. The wraparound 
design offers a low-fatigue fit even 
when worn with safety helmets. The 
headset features a flexible, goose- 


neck microphone and slimline re- 
ceivers. It includes an inline PTT as- 
sembly rated at 30,000 operations 
and a connector for a portable 
transceiver. 

WWW.EARTEC.COM 

OR 800-399-5994 


Headset allows discreet communications 


The Ranger from Otto Commu- 
nications provides clarity and dis- 
creet two-way radio communications. 
It is worn behind the head with an 
adjustable frame system. The 
speaker rotates to allow for adjust- 
ment and comfort. The headset is wa- 
ter-, wind- and dust-proof. It is a slim, 


lightweight single-ear unit 

that is suitable for many tac- 

tical applications. It 

can also handle harsh 

environments. Appli- 

cations include: SWAT, bike/motor- 

cycle patrol and mounted patrol. 
WWW.OTTOENG.COM OR 888-234-6886 


Headsets offer custom full-flex boom 


Sigtronics’ noise-attenuating 
headsets from Quala-Tel Enter- 
prises feature a custom flex boom 
that makes positioning possible in 
minimum time, even with gloves 
on, and rotates 180° for use on ei- 
ther side of the head. The high- 
noise eliminator microphone offers 
clear voice communications. The 


headsets are RFI- and EMI- 
free electronics with 24dB 
noise reduction for compli- 
ance with NFPA 1500. The 
self-receiver elements are 
not affected by tem- 
perature or humidity. 
WWW.QUALATELCOM OR 
888-442-1504 


Headsets support military applications 


Telex Communications’ Land 
Mobile Division has developed the 
Stinger headsets for military and law 
enforcement applications. The Stinger 
combat headset clamps to either side 
of military or tactical helmets, replac- 
ing headgear normally worn under 
helmets. A fully adjustable flex boom 
and articulating speaker deliver clear 
transmit and receive audio. The unit 
includes a waterproof microphone 


and a water-resistant speaker and ca- 
bling. The lightweight tactical/bicycle 
Stinger also incorporates a water- 
proof microphone and a water-resis- 
tant speaker. Options include a throat 
mic for use in biochemical suits. You 
can order a separate version with an 
optional acoustic tube, putting receive 
in the ear for high-noise environ- 
ments or discreet communications. 
WWW.TELEXLMR.COM OR 800-752-7560 


Wireless headset incorporate two-way radio 


Earmark’s wireless radio head- 
sets are two-way, portable radios 
built into noise-reducing earmuffs. 
The company can tailor headsets to 


specific applications by offering three 
operating modes: duplex, simplex or 
half-duplex. 

WWW.EARMARK.COM OR 203-777-2130 
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4] 


Of the new products in the May 2000 issue, this one generated the biggest 
reader response. For more information on this product, log on to 
www.comtelco.net. 


Antennas offer tubular dipole 


Comtelco’s BSXL base antennas feature a 
tubular dipole element structure and a fiber- 
glass radome. The antennas’ aluminum bases 
are covered with a tough epoxy coating. They 
provide N connector termination and include a 
complete water-drainage system. Most units in 
the series are available custom-tuned to the de- 
sired center frequency, from 45MHz to 2.5GHz. 
Antennas are available with gain from 3dB to 
6.5dB, impedance ratings of 502, power ratings 
ranging from 100W to 250W and VSWR from 
1.5:1 to 2:1. 

WWW.COMTELCO.NET OR 800-790-9894 


Product encore 


CAD system supports selective calling 


Fleetsyne Kencall from IDA is a 
CAD system for assisting dispatch- 
ers in management of voice commu- 
nications and text messaging. The 
system supports Fleetsync selective 
calling, inter-fleet calling, status 


messaging, emergency and dis- 
patcher remote stun, and text mes- 
saging. Incoming calls and text 
messages can be prioritized and se- 
quenced for quick response. 
WWWIIDACO.COM OR 701-280-1122 


Digital ANI MDC-1200. Signaling 


1D-1201 ( esc | CONTROL SIGNAL 


8 www.ControlSignal.com 


Control Signal's 1D-12/1201 is an economical MDC-1200 ANI system. The |D-12 encoder 
works in all radios and fits in virtually all handhelds and mobiles. The |ID-1201 decodes 
any MDC-1200 AN! signal, has a large LED display, a printer port and an RS232 port. 


MDC-1200 is a regstered trademark of Metcrola Inc 


800-521-2203 * 303-989-8000 * Fax 303-989-8003 * www.ControlSignal.com 
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Microphone picks up 
vibrations in skull 


The skull microphone system 
from Otto Communications is 
designed for most breathing appa- 

ratus applica- 


oe as tions. The 
‘ lightweight 
Ay unit is a com- 

ee bination of a 


skull mic, ear 
cup receiver 
and 80mm 
body PTT. The 
system picks 
up the voice through bone vibra- 
tions in the head. The mic and ear 
cup assemblies are encapsulated in 
molded rubber shells for comfort 
and protection from the elements. 
The kit is compatible for four- or 
five-point facepiece harnesses and 
webbed-backed harnesses. 
WWW.OTTOENG.COM OR 888-234-6886 


Notebook computer 
offers Pentium III 


The Gobook from Itronix is a 
notebook PC designed for rugged 
indoor and outdoor use in field- 
based mobile workforces. The com- 
puter offers an Intel Pentium III or 
Celeron CPU that delivers 6(00MHz 
of processing power, 256MB 
SDRAM, a 2.5" 6, 10, or 20GB hard 
drive, and 12.1" SVGA TFT color 
display with three-button touch- 
pad navigation. It uses common 
radio module architecture field- 
upgradable 
wireless ca- 
pability that 
allows users 
to change net- 
works in the 


field. 


WWWA£TRONIX.COM 
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Replacement batteries offer flex circuitry 


M9012, M9012C, M9009, M9009- 
H and M9009-HX rechargeable 


replacement batteries from Multi- 
plier Industries are designed for 
the Motorola HT750/1250/1500 
and GP320/340/360/380 radios. 
The batteries incorporate flex cir- 
cuitry with surface-mounted com- 
ponents. The casing is made from 
a polycarbonate plastic that in- 
creases impact strength by five 
times. The company’s Sure-grip 
surface is available on each bat- 
tery model. 
WWW.MULTIPLIER.COM OR 914-241-1103 


Repeater maker provides remote access 


Midian Electronics’ RM-1 is a 
repeater maker with Morse Code Sta- 
tion ID. The RM-1 incorporates a 
DTMF decoder to provide remote ac- 
cess and closure. Other standard 
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www.radiomate.com 


features include a courtesy tone. PTT 
time-out-timer, two programmable 
messages or station IDs, and a remote 
enabling/disabling of the repeater. 
WWW.MIDIANS.COM OR 800-643-4267 


HEADSETS 


Got Lesdeots 


RadioMate™ is your one-stop source for headsets 


Office - Telephone 
Dispatch Centers 
Police Motorcycle 


Covert / Secret Police 
Construction 

Mobile Cellular 
Police on Bikes 


(800) 346-6442 


HEADSETS 


HEADSETS 


HEADSETS 
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Coax connectors offer 
silver-plated contacts 


The 7/16 DIN series coaxial con- 
nectors from RF Industries are 
designed for use with LMR-600 
low-loss cable from Times Micro- 
wave and CSW600R low-loss cable 
from CommScope. The RFD-1604- 
2L2 is a 7/16 DIN male crimp and 
the RFD-1631-2L2 is a 7/16 DIN 
female crimp connector. Both fea- 
ture silver-plated contacts and 
Teflon insulation. 
WWW.RFINDUSTRIES.COM OR 800-233-1728 
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Pack Your Suitcase 


2001 


January 

6-9: International CES, sponsored by 
the Consumer Electronics Manufactur- 
ers’ Association; Las Vegas Convention 
Center, Las Vegas Hilton, Riviera Hotel 
and Alexis Park Hotel, Las Vegas. Con- 
tact: www.CESweb.org. 

8: Minnesota Public Safety Region 
22 Planning Committee for 700MHz: 
Minnesota Department of Transporation, 
Arden Hills Training Venter. Contact: 
Andy Terry, 651-296-7402. 

11: Missouri Public Safety Region 
24 Planning Committee for 700MHz: 
St. Louis County Emergency Operations 
Center, Chesterfield, MO. Contact: 
Stephen Devine, 573-526-6105. 


February 

20-23: NATE, sponsored by the Na- 
tional Association of Tower Erectors, 
Adam's Mark Hotel, Dallas. Contact: 
888-882-5865 or www.natehome.com. 


March 

20-22: Wireless, sponsored by the Cel- 
lular Telecommunications Industry As- 
sociation, Las Vegas. Contact: 202-785- 
2842 or www. wow-com.com, 

28-30: International Wireless Com- 
munications Expo, sponsored by 


Mobile Radio Technology, Las Vegas 
Convention Center, Las Vegas. Contact: 
Web site www.iwceconexpo.com. 

29: Simulcast Forum 2001, sponsored 
by Simulcast Solutions, Hilton Hotel, 
Las Vegas, Contact: Ed O’Connor at 
716-223-4927 or www.simulcast 
solutions.com/calendar,.htm. 


April 

1-4: ENTELEC, sponsored by 
ENTELEC, New Orleans. Contact: 281- 
357-8700 or Web site www.entelec.org. 
24-27: APCO North Central Re- 
gional Conference, sponsored by the 
Association of Public Safety Communi- 
cations Officials—International, 
Radisson Hotel, Bismark, ND. Contact: 
Rick Hessinger, 701-328-8153. 


May 

6-9: Spring Vehicular Technology 
Conference, sponsored by the IEEE Ve- 
hicular Technology Society, David Inter- 
continental Hotel, Tel Aviv, Israel. Contact: 
972-3-6133340 or www.congress.co.il/ 
ieee_news/index1.html. 

13-17: APCO East Coast Regional 
Conference, sponsored by the Associa- 
tion of Public Safety Officials—Interna- 
tional, Lancaster Host Resort, Lancaster, 
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PA. Contact: Jay Groce II, 610-344-5084. 
16-18: PCIA Tower and Site Man- 
agement Conference, sponsored by 
the Personal Communications Industry 
Association, Doral Golf Resort and Spa, 
Miami. Contact: 703-739-0300. 

21-24: Telecommunications Re- 
sellers Association Spring Confer- 
ence and Exhibition, sponsored by 
TRA, Adam’s Mark Hotel, Dallas. Con- 
tact: www.tra.org. 


June 

3-7: Supercomm, sponsored by TIA 
and USTA, Georgia World Congress 
Center, Atlanta. Contact; 800-278-7372. 
24-27; UTC Telecom, sponsored by 
UTC, the United Telecom Council, Mid- 
west Express Center, Milwaukee. Con- 
tact: 202-857-1881 or www.utc.org. 
24-28: NENA, sponsored by the Na- 
tional Emergency Number Association, 
Orlando, FL. Contact: Web site 
www.nena9-1-Lorg. 


August 

5-9: Association of Public-Safety 
Communications Officials—Inter- 
national (APCO) National Confer- 
ence, Salt Lake City. Contact: 
904-322-2500 or www.apco-intLorg. 
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Changes at Andrew, Orland Park, 
IL: 

Guy M. Cambpell, president, 
assumes the position of chief execu- 
tive of the company. Charles 
Nicholas, executive vice president, 
administration and finance, ac- 
cepts appointment to vice chairman 
of the board. 


Devra Herlin of Relm Wireless, 
West Melbourne, FL, advances to 
vice president of federal sales. 


Changes at Sabre Communica- 
tions, Sioux City, IA: 

Pam Washburn, production 
control assistant, moves up to in- 
side sales manager. Jeff DeGroot, 
contract administrator, advances to 
construction group manager. 


Changes at IFR Systems, Wichita, 
KS: 

Lynn K. Giles, director of hu- 
man resources for Philips Electron- 
ics, joins IFR as vice president of 
human resources. Deborah 
Stockman, of the marketing com- 
munications division at New Tech- 
nology, Wichita KS, joins the com- 
pany as marketing communica- 
tions manager. 


Changes at The United Telecom 
Council: 

Jill M. Lyon, senior vice presi- 
dent for regulatory relation for the 
American Mobile Telecommunica- 
tions Association, joins the council 
as vice president and general coun- 
sel. Jerry Obrist, chief engineer- 
waterworks for Lincoln Water Sys- 
tem, joins the organization as vice 
chairman. 


John Binkley, vice president of the 
Kentucky region for Crown Castle, 


Pittsburgh, becomes vice president of 


the company’s Illinois region. 


The following cornpany address was 
incorrect in the December 2000 
MRT Buyers’ Guide: 


NK Cables USA 

2300 Valley View Ln Ste. 400 
Irving, TX 75062 

(972) 256-5596 

Fax: (972) 257-3198 
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Advertising 
Manager 


Reserve your spot 
in the next issue! 


800-347-9375 


" 
\\. SCHWANINGER & ASSOCIATE 


4 Attorneys at Law 


Robert H. Schwaninger, Jr. 


1331 H Street N.W. Suite 500 
Washington, DC 20005 

Ph- 202-347-8580 

Fax 202-347-8607 


PORTABLE 
TECHNICAL 


[PORTA'TECH) TECHNICAL. 


493 Crowell Lane * Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
sss * Voice Guard Cerhiied 
S + Public Service Trunking 
ERICSSON 3 * Surface Mount Technology 


(804) 239-3049 


FACTORY TRAINED 
TECHHICIANS FOR 
QUALITY SERVICE 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 
Gaithersburg, MD 20878 


Te ae De 


* FACTORY TRAINED TECHNICIANS « 
* SURFACE MOUNT TECHNOLOGY * 
* FACTORY APPROVED NATIONWIDE 
+ EDACS & AEGIS « 
* VOICE GUARD CERTIFIED « 
© MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
1393 Waterlick Rd * Lynchburg VA 24501 


Ericsson @ 804-237-3427 235 


(301) 926-2837 


Computer Software ............. 50 
EMIBIO PING ecccsccsvvcevcsussaesveses 46 
Equipment For Sale.............. 46 
Prof. Consulting Services .....53 
Professional Services ........... 45 


xt OMNICOM, Inc. 
COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE. (850) 224-4451 « FAX: (850) 224-3059 
E-mail. omnicom @ omnicom-ysa.com 


GE PORTABLE SERVICE 

¢ FAST TURN 

* WARRANTY 

© $48.00 hr/2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 = <2 


FREDERICK G. GRIFFIN, P.C. 


a 2938 Waterlick Road 


Lynchburg, VA 245012 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mubile Radio, Microwave, E9-1-1, 
CAD, Paging. LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


MTVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, PE. 
‘isi 


Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 * Fax: 972/580-0641 
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Classifieds - Employment 


WIRELESS STAFFING SPECIALISTS 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 


® Technicians e Engineers # Managers @ Sales 
Send resume to address below 


Atlanta, Georgia is the fastest growing job 
market in the nation and Atlanta Communi- 
cations is Atlanta’s fastest growing MSS. We 
currently seek experienced Motorola System 
Technicians to support digital simulcast systems, 


A pxragig «Sales People 
49er Communications ts 


KENWOOD le ween 


Represent sell two-way 
Reorese™ MpbcaNno Sel wows 


“hoe > age r i diz . “nines ories " 2 i ee 
ee ee ee honest «= NEXTEL porn ae singe site trunking systems, multi-site data 


systems, & conventional systems. Top pay, good 
benefit package, excellent work atmosphere, 
company vehicle. Positions also available for 
mobile, portable, and field technicians. If you 


radio's in H . united states. 

the unidien ‘iii 
seek a challenging work environment and 
excellent amenities (cultural & recreational), 


industry! - 
49er Communications =_([/" 
ww 49ercom.com f 
PHONE: 800-552-0707 ‘BY: 
Atlanta is the place to be! Please submit your 


ELECTRONIC COMMUNICATION TECHNICIAN 
000 resume to Ron Thomas at 404-875-1691 or 
SEA SE RTA RO CES HD www.mrtmag.com email to rthomas@atlantacomm.com 
The City of Bellevue has an opening for a Technician 


responsible for repair, alignment, and programming 
of mobile/portable 800 MHZ radios and repeaters; 
system diagnostics of remote base stations, satellite 
receivers, decoders, encoders, & tone remote radios; 
and up/down load computer radia programs, to 
include major program changes. 


- PERSONNEL RESOURCES, INC 


PO. Box 14570, Cincinnati, OH 46259 
E-Mail PersonnelR@aol com 


— 1989 
W@ 859-491-5410 FAX 859-491-4340 


PUBLIC SAFETY RADIO COMMUNICATION TECHNICIAN 


Mobile County, Alabama’s Best-Kept Secret! 


The County of Mobile, located on the beautiful Gulf Coast, seeks highly qualified and motivated 
professionals to join our team. The preferred candidates must possess good knowledge of the 
basic installation, maintenance and repair of digital! electronic equipment and the tools, testing 
equipment and materials used in the electronic field. Must possess the ability to diagnose and 
solve problems down to component level in faulty electronic systems. A background in two-way 
radio, digital microwave radio, mobile data, considered a plus. Largest Ericsson EDACS System 
in the State of Alabama. Mobile County’s climate, geography, and historical richness contribute 
to an exceptionally high quality of life for you and your family, Visit our web site at 
www.mobilecounty.org Mobile County has one of the most modern up-to-date Electronic Shop 
in the State. Mobile County offers one of the best compensation packages including, state 
retirement, medical and dental insurance, 13 paid holidays per year, longevity pay and more. 


TITLE: ELECTRONIC SYSTEM ANALYST I 
SALARY: $ 2,062 -$ 3,198 Monthly (paid over 26 pay periods annually) 
FINAL FILING DATE: Open continuous until all positions are filled. 


CONTACT: Mobile County Personnel Board 
P.O. Box 66794 
Mobile, AL 36660-1794 
(334) 470-7727 


We are looking for candidates with a FCC General 
Radio/Tetephone License; seven years experience in 
radio communication field work; training in 800 MHZ 
trunk technology or two years working experience 
in trunk radio. 


For details of this position and application materials, 
please send a self addressed, stamped business 
envelope to: HR, ATTN: Job #00-01 0, P.0, Box 90012, 
Bellevue, WA 98009-9012 or visit our web site at 
http: //www.cityofbellevue.net. 


Applications due: February 16, 2001° EOE 


HELP WANTED 
Expanding Full Line Motorola Dealership 


Experienced Two-Way Radio Technicians 
Both Field and Bench Service Positions 


D&R Communications 
RBS@SNET.NET ® 508-943-9595 


EQUIPMENT FOR SALE 


(MA) morono.a 


THE FEDERAL TECHNICAL CENTER 
HAS ON GOING REQUIREMENT 
FOR TECHNICIANS TO SERVICE 
STATE OF THE ART MOBILE AND 

PORTABLE TRANSCEIVERS 


COM-3 Service Monitor 


The World’s Best Value in a 1 GHz Service Monitor! 


100 KHz - 1 GHz 

Direct access entry 

Built-in frequency counter - determine & 
display RF & CTS trequencies! 

AM & FM internal/external modulation 
with built in CTS generator 

Frequency centering & deviation 
bargraph display 

Truly portable - built in battery & 
charging system 


A proven performer with thousands in use worldwide. Value 


KNOWLEDGE OF BASIC 
ELECTRONIC THEORY AND 
FM RADIO COMMUNICATIONS 
CONCEPTS HIGHLY DESIREABLE 
F.C.C. AMATEUR OR COMMERCIAL 
LICENSE A PLUS 


POSITIONS LOCATED NEAR 
WASHINGTON BELTWAY 


SEND RESUME TO: 


MOTOROLA FEDERAL TECHNCIAL priced at $3995 - You can equip ALL of your technicians! 
a Call Ramsey Today! 800-446-2295 
4395 NICOLE DRIVE 


Yt 


LANHAM, MD 20706 


MOTOROLA |S AN EQUAL 
OPPORTUNITY EMPLOYER THAT 
ENCOURAGES DIVERSITY IN THE 
WORKPLACE 


Ramsey Electronics, Inc. 793 Canning Parkway Victor, NY 14564 
www.ramseytest.com sales @ramseytest.com 
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Equipment for Sale 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com _ (1-888-469-3832) 
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Check out our Web specials! 
www.radiocomm.com 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


*Wholesale prices to Dealers Only. 
*Self-servicing users welcome. 
»*We carry 4 wide selection of both radios and 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) + 800-237-6519 

FAX 504-361-5526 


Oo accessories for your convenience. 

%y a isis 

M S *We have a Flat Rate Repair service. 
We sell and install MX-COM boards. 


800-726-9015 » 952-808-0069 
fax: 952-808-0087 
email: sales@radiocomm.com 


Your Full Service, 
VALUE-ADDED Distributor of 
Communications Products. 
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FOR SALE H-P-8920-A 


TEST 
SERVICE MONITORS All include NIST Tracaabla Catibration 
HPBIZ0A'2/ 94/5 .. $8500 HPBORIA ig 
HPB922P/006j)GSM/PCS) ..... . HPB922M'CO6 (GSM) 

3 HPB922H/M 008 


| All CCIl RADIO SERVICE MONITORS 


QUANTITY (17) FOR SALE 
WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/13/14/50......$8900 
(6) H-P-8920-A OPTIONS 2/3/4085... 00. soee-0---S8500 
(6) H-P-8920-4 OPTIONS 1/2/3/4/5/10........-..$8900 


Labels 


$7500 Oro N e 
OO Motoreka 2012! 20 (Trunk f $5900 


is} S, Motorol ia R22008 
Mot ste Ret 0090 55500 Motorola A2024D 
Waveltek 36000 TOMAIS1 36 si ae ‘Wavetns 4015 
Marconi 2055 Marconi 255A 
Marcon 20570 : Sed Marcon! 20578 
Marconi 20550: $2900 Molerow A11924 fubidoms 24800 
HPBSOIA 4/101 1 6 Ghz Spectrum analyzer wilh TX SSK 
Aceartes| AIAGS BGH2 Specirum Analyzers 
HPBSO2A Monmeamert Rec. $13,900 HPBGS7A 
HPs9018 Mesaaton Analyzer 
Weron Stomasio cal Eage Roku Lots Gndges. Call 
Synth. 1000 Mhz ‘Signal Generators. 
od 120M Signa’ Generators, low phase nerse, nigh stability, 
do Praise Madulation. NEW wl its with warranty'-$2500. 
Marcenr 202 2€-$1207 HPSE624-511 900 
Amtronix Instruments, Ine. 
Ph: 716- 763-9104 » Fax: 716- 763-0371 


Lp: Awww. ami Onix COM 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, inc. 
Waterbury, CT (203) 575-9008 | 


¢ S500KHZ to 1GH2 Frequency Range 
¢ Spectrum Analyzer w/Tracking Generator 
* Duplex Generator/Digita/Analog Signaling 
* LTR/EDACKS/MPT-1327 Trunking Test 

* High Stability OCXO 

* § Month Warranty & 10-day Right of Refusal 
* Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 
DELTA 
COMMUNICATIONS 


TRINITY RADIO 
USED RADIOS at Low Prices! 


stern sack 1-800-251-8911 © FAX: +1 925-229-2035 

*PORTABLES * ACCESSORIES http:/iwww.best.com/-rfimage 1-800-880-2250 

*MOCOM 70 ¢ TONE ELEMENTS E-MAIL: rfimage@best.com FAX: 972-278-5085 

* MAXAR * CHRYSTAL ELEM, r Garland, TX 

*APTRS * BASE STATIONS €3 .. http://Avww.delta-twoway.com 
(940) 433-5452 + trinity-radio.com - secti Ldelta-twoway 
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Audio Accessories for 2-Way Radios! 


(@)) K112- K500- K400- K9725- K1O00HFM- 
el] n "Comfortable"| "Top Seller" |"Best in Class"| "Easy to Use"| “Affordable” 


electronics - 


(800) 959-2899 


Fax: (760) 796-6369 
E-mail: info@kleinelectronics.com S— 


Web: www.kleinelectronics.com Dual Muff Heavy Duty 


I 2 Piece Dual Muff Headset | Headset w/ Noise} Remote Speaker Hands Free Mic 
Call Now! Lapel Mic for Safety Helemts ! Cancelling Mic Mic for IDEN Phones 
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ed PURC 5000 Bases, S00 My, CA5JLBI1018 
WE A MICOR PURC Bases, 900 Mrz C7528 101A 
BUY a. SMARTNET Trunking Contrniter, T5076A 
‘ MICOR Rotrs 800 Miz, CSSACHSIO3AT 
AND SELL a FXRX 5 Channel Combiner 
USED a GTX. 800 MHz, MIIUGDECBIAN 
= MTX 8000, 800 MHz, HOWUCCODBIAN 


OU ESME sey MAXTRAC. BOO Mhz Cony DUSMJATZAMAK 
4Dea RADIUS F200, £90 MHz, KAaRFU?1 200N 
ISLAMI ice SPECTRA 460 MHZ. DEAKMIATJRSDK 


RF POWER AMPLIFIERS oi eee 
MODELS AVALIABLE: ee so 
ea SYNTOR X 9000. 460 
VHF 130-175 MHz to 500 watts output SCHAEFER RCCMRTE LR ERTS 


e 
4 M100, 460 MHz, OS4LRA7 
¢ 230-280 MHz to 100 watts output STTUORROMIE 200 Shi 120. 460 AZ. kiS4DGC20CAAA 
130 West SM 120, 450 Mle, DI4DG20C24A 
¢ UHF 400-512 MHz to 350 watts output — MARTI (008 PAC BY. 60 Mis HIATTVSI AOA 
* 800-960 MHz to 200 watts output RS °° 5 Eee 
' Sea, MAXTAAC 195 MHz D43MJATGASTK 
a 50622 PAC AT, 155 MHz waTT¥31108 
847-593-1213 + FAX 847-593-1320 €- ER 2008 MADATRAG, 48,MNe TONKTATOADAK 
sales@vocomrf.com + www.vocomrf.com (319) ea MIC 37 Manz C72ATE 
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MITREK, 35 MHz, TBIJJAS900DK 

(319) SYNTOR X. 33 ne T?HIVBU7204 
New GE MLS II Mobiles with complete accessories] GE Rang 110w medites, 29 to 35me or $5 lo Ste, ss ane. 195ea 984-6220 mrs hone rag tire UNF SYNTORS 
Mé MLSHO41 VHF 1508-174 MHz 40 watls $ 395ea| GE Range 1008 UNF motile with accessories $ 525 
Me MLSU241 UHF 450470 Miz 40 walls $ 395ea) GE Aangt Base Sabons VHF of iow hand, desk fop/eall mount 
Mé MLSL261 Low Band 42-50 Miz 60 watls $ 2952 Vw, 4 freq tone remole $ 
Mie MLMKIS 2 channel ka 2] Mol 40w URE Repesict wyduplexer. Mode! No. LASTHK6GI05B  $ 
Mé MLMKIN & channel wiscan bl Mol Syitor X% 1100 VHF mo! | § 
Mé MLMKIR 16 channel w/sean mt 5 Mol Syntor 110w VKF moni 7 J $ 
1 0 s 
5 
9 
$ 


795 ea 


GE Mastt i) 190w VAF cont duly hase stekon tone temote 


oner Ampiitier 


Mot Mitrek 6 r S c 99ea 
Mot Mitek 80 $ 2950 Need More Remote Sites? 

HOw 150 8-1 74m 175] Mol Milrek 4 traguency control heads 4 for $99 
GE Mastr I 100 continuous duty dase station 36 lo A2me $ 4,200] Mol Milrek 4 Irequency contro! cables 4 lor $99 
GE Maste Il VtOve VHF continuous duly fepeater $ 1,500) Mot Milrax 4 freq scan VHF base stalion, 110 wall $ 560 

JRF repeater 1,400} NEW Mol Mecor Base stalion recewer, 42 to S0me with PL $ 199 
1,900) Mol Micor n movies UNF with accessories 

GE Mast Il Rem: $ ol Maxat 80. 42 to SOmc mobiles, PL wiaccessones 60w 
GE Mast Il A wipower $ 4258 A Micor 1008 motes 42 10 50mc. with accessories 


NEW GL Mov es Moael MGM160 4 Mot Systems 90 scan nead “ar $ * DSP-based voter comparator 


annes sean 1 Mot T1600 Remotes * 12 sites per comparator chassis 


* Cost-effective retum paths 
12Dea | NEW Kenwood TK-200 VHF Sw. 6 freq porate We provide the tools: 


GE Della SX 110w 160 channel, VHF mobiles B25 heads wiaos $ 495ea] Kenwood Model TK-801S UHF monile ratho wyaccessunns . $  24( You satisfy your customer. 
GE Delta Base stations, 110w VHF or low bani, desk lop or NEW Kenwootl Programmer, programs base stallions & lopeaters 
wall mount, 4 leq Lone remote wilt sean $ 795] Decivel Products Duplexers VHF GE P/N 19D402955P5 
GE 5825 control heads $2h0ea or 5/$1900] = reg tani! 15010 160me, lrea spread 2 to 12m. 6 cavity 
GE S550 Scan neads $ 1652 21 19354 Oscilloscope 35 MH; 
GE Rang: 60w mobiss. 35-50me less atcessones $ 1753] IDA Tone Remotes, Moos 24-66H 


Wide selection of GE/Ericsson/Motorola accessories + No C.O.D.’s 
NH COMMUNICATIONS CO. 
P.O. Box 5342 * Manchester, NH 03108-5342 
Tel: 603-668-3004 
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BUY «¢ SELL »* Trade 
GE AUXILARY RECEIVERS 

ALL BANDS AVAILABLE 
PRICES START AT ......2...e ce 


GE MASTR Il BASE -- 40W 
INTERMITTENT PA 
450-470 -- 44" CABINET ......... $475 


GE & MOT. DC & TONE REMOTES ... call for prices 


OLFE 1113 Central Avenue 
COMMUNICATIONS pings. MI 59102 
Phone: 406-252-9220 

Fax: 406-252-9617 

E-mail: cwwolfecom @ aol.com 


a ENTERPRISES 2° WAY, MICROWAVE & TELECOM EQPT. 


[zi ier 1st Price 
S1ais *6leiltohae i Mba 

« SCALLS © 

$500009 © 
8 A000 © 
SJai5Ma) $7000 © 


is 

GG 300 channel 

to 2 AyHe 43 Cyanne 
Radice wilh Mot Staniby 


w On L. rw S 
»New Listing- 


Free mere opcemert uitt 


Battery Protection Device 
Low Voltage shuts down load 
Over Voltage protection 
Allows retrieval of incoming data 


For Two-Way Radios, GPS, AVL, Mobile 
Data Terminal (MDT - MDC) 


Manufacture of electrical warning 
solutions. 


Designed specifically for Mobile 
Communications. 


30 AMP 12 Volt DC 
Low voltage detector (11.45 V) 
Over voltage protection (16 V) 
Built-in diagnostic LED 
Sealed for moisture and vibration 
Reliable and accurate 
Compact - Easy to install 
Low cost 
One year warranty 


AC/DC INDUSTRIES, Inc. 
P.O. BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 * Fax: (281) 933-1001 
1-800-888-0909 
web: www.acdcind.com 
e-mail: sules a acdcind.com 
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TWO WAY RADIOS & ACCESSORIES 
BASE ANTENNAS 
MOBILE ANTENNAS 
PORTABLE & GPS ANTENNAS 


EDAC 800 


COAX CABLE & CONNECTORS FEST EAU won 198 
RECHARGABLE BATTERIES $990 128 ch head w/warranty 125 


RF AMPLIFIERS 
REPEATER & INTERFACES 
f ENCODERS & DECODERS 
LIGHTNING PROTECTORS 


$550 Scan 
Phoernmx-SX 


DUPLEXERS 
JOWLK SECTIONS 


MPA/MPD 


Pca staged PCS VHF 16 CH scan with charger 225 
‘ Rangr 150-174 110W less acc. 325 
Rangr 30-42/35-50 less acc _ ms 325 

Delia-S 450-470 less acc 100W 250 

Delta-SX 150-174 less acc. TOOW . 250 

Delta-S 42-50 less acc. 60/w 100 

Delta-S 29-36 less acc. 110W .. 150 

MASTR Il 150-174/29-36 110w 125 

NEW LONDON TECHNOLOGY 


lhiunediate 
Delivery. 
Warranty 
& Service 


High Quabite, at Ufordoble Prices. ff 


LreVvnmM 


Ask for your 


Ae, PL. free Catalog 


EL PASO, TX 
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* BOARDS *« STRIPS *« ACCESSORIES 


ci — PE KAAR. we MUNI 
back, formerly of 


P 
$ Speciais of the month $ 

GE Rang: 36-50 range 40W wiaccessones 
GE MVS Mobie mgh band wimic 
GE Onon monies 42- 50 range 60 wat win accessones 
GE Exect @ 40¥/ table top base figh banc or tow band 
GE LOS mobiles mgh band with access. Model TLHZ2 
GE MLS mobiles nigh band, with mic & bracket 
GE MLS UHF mobiles wilh auc and bracket? 
GE S550 Scan contro! head 


GE PHOENIX Mobile NSMHIW40TB—fhigh band dual pronly scanigrey case with accessories 


GE PCS Poriable 470-490 range wfoattery & antenna 
MOTOROLA Milrek 39-50 1ange 100W wiaccessories 
REGENCY Mobile modo! BTH20! high band 

MOTOROLA Micor 42-50 range 100W range wiaccessones 


Catalog Available...If you can't find it, us! Call (973) 772-0704 or fax (973) 340-1902 


*SQ34u + SLNAWAT3 « SAINOSS3A99V« 


F¥ Motorola R2012D . $10,000 
Motorola R2021D . $10,000 
Marconi 29585R ........ $3,500 
Marconi 2955 ........ $3,500 


i. 4g Marconi 29558....... $4,250 
pores Sage 930A neces $3,000 
espe 


We accept: GB 


BUYING ERICSSON - GE EQUIPMENT 


analog & digital voting other EDAC fixed equipment 
Call for detads, 

EDAC Rangr mobile, new boxed 100 
Syntor XX 30-50 100W w/acc , ; ee 
VHF/UHF/800 Voting aux rec. penny 1 
MASTR Il VHF/UHF 100W/250W Sta peeves | 


$950 128 ch head w/warranty 75 


Monogram/Maxo1 VHF 16ch 40W 125 
MLSHO40/041 VHF MLS wiace 250 
MLS 30-42/42-50 wiacc. 250 
MVS VHF & UHF wracc. .. 250 
KPC300 Encsson VHF & UHF Port. 225 
KPC spk/mic w/coded cord mint 35 


752 Alum Springs Road « Forest, VA 24551 
Tel: 804-525-0068 * Fax: 804-525-0078 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


GP300, P110—$50 * VISAR—$110 
HT600-$48 * MOBILES—S25 * SABER—$55 
HT50—$50 * STX—$35 * SPECTRA—$35 

PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 


11-C Harts Lane + East Brunswick NJ 08816 


Communication Test Equipment 


EML will buy your used test equipment. 
888) 846-4614 © www.emll.com 


MHz Mastr Ile & Ill Stations. GETC shelves. 


control head munt 225 
16Ch VHF wéacc 150 


Std. rate charegers 5 25 


www.newlondontech.com 


T1000, MT2000—$70 


Phone: 732-254-3232 
Fax: 732-698-0555 


¢ ELEMENTS * REEDS « 
CATION INC. 
Gregory Electronic: 


And « 


TAS + 


e30VuL* 


SdiWLS« SGuVvOd > 


IFR Com 1208 ...... $13,995 
IFR 2945 ... 
HP 8920A 
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Radio Programming Cables 


Model # 
HT50 and the Radius P100 Models. .. 


The Motorola” Radio It Programs 


HT600, MT800, MT1000, P200, PS500, MTX800, MTX810, MTX820, MTX900. (connection on top of radio) . 
MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, MBG0)........-0ssserecnensverecernennonersnrarsnenananssnsneneeeseees 
{RADIUS - M100, M206, M208, M214, M216, M400, Ores SM10, SM50.... did 


ws MCS-2000... 

« STX,STX Gemini, "STX 821 trunked portables. 
SABER and System SABER. , 
SPECTRA Low and Medium Power Units. 

.. SPECTRA 100 Watt and High Power Units. 


SYNTOR 9000 and 9000E Radio Line. ..... es 


. R100 Repeater. ............. 
ta MIOX 1000.» casasrseridsntesosastiscons 


.. Cloning Cable for the Motorola” HT600 / MT1000. . 


GP300, GP350, and P110 Models. . 


MSF5000 Digital Unit with 3 Digit Display in Controller Tray. ..-> 


".. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection side of rado) and JEDI Series. Sen ee 


Visar Unit. .. 
Cloning Cable for the Motorola’ JED/ Series. 


\... ASTRO SABER and SABER Sl. cocsssscssssssuses 
0. 


ss HT750, HT 1250. 
Polaris Industries 


Tech Info: 404-872-0722 
www.polarisradio.com 


Computer Software 


BUY WITH CONFIDENCE FROM POLARIS AND LEARN WHY WE 
HAVE BEEN SATISFYING CUSTOMERS FOR THE PAST 15 YEARS, 
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Customer Management and Billing 


of FARMONY 


g 7 DEN 


GenesisWorld.com 


USA- 1.877.548.0455 -or- 903.561.6673 -or. genesis@GenesisWorid.com 


The only ~ 

100% Windows — 
Software for 
Motorola 
Harmony 

and iDEN 


Marmony and IDEN are Trademarks of Mororola, ine 


——~ The only 

= Software 
With 100% 
Genesis 
Support, 


Support, 
Support, 
Buoport 


Genesis Tria is 2 Trademarks ef GenCore intni., LTO. 
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Tower Space 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


Environmentally controlled 
) equipment enclosures, back-up power, 


RF engineered sites. Secure, 


Premiere sites in Matro Chicago Area—choice of 
Federal State, Govt. & all Class A Systems. 
STAN STANN 
105 MURPHY LAKE ROAD 


PARK RIDGE, IL 60068 (847)823-7713 
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Let us put YOUR business card here. 
Increase your visibility in the mobile 
communications industry! 


Compatible Motorola® 
Radio Programmers 
PA-I Programming Adaptor...$139.95 

* Compatible with "RIB" unit 


* Rugged steel case 
* Power LED. 


PA-Il Programming Adaptor...$159.95 
* Contains rechargeable NI-CAD Batteries; 
Periect for field uso and Portable, 
Laptop & Notebook Computers. 
* Status LEDs: Power On and Charge, 
* Power Switch 
* Power / Charger Included, . 
* Runs for 8 continuous hours, , Sa aed 
from a full charge ey, seerRewwres 


FAX 404-872-1038 


00. 752-357) 


Service Management 
Equipment Rental Management 
Order Entry/Counter Sales/Commissions 
Inventory/Purchasing 
Accounts Receivable/Payable 
Genera! Ledger. 

Pager ‘Billing 
Mobile Radio Billing 
Smart Zone™ Solutions 
Harmony™ Billing & Provisioning 
Impact 21™ Interface 


Cis (205) 987-1523 
ne. www.crinc.com 


CIRCLE (112) ON FAST FACT CARD 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless radio 
communication sites: 


- Human Exposure to RF Emissions 

- Intermodulation Interference Analysis 
- Transmitter Spurious Output Analysis 
- Transmitter Harmonic Output Analysis 
- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- IM Signal Level Analysis 

- Report Integration with Microsoft Word 
- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Interference/Exposure Analysis Services 


COMSITE 
PROFESSIONAL 


Douglas Integrated Software 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


WWW.TELECOMCLICK.COM / WWW.MRTMAG.COM 


Equipment for Sale Computer Software 


NOT Accessories... 


ae MEASURE SIGNAL Coverace! 
Necessities! Jetainnencunione 


« Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

* Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal te 
STI-9400 Softwar 


e 
$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips" 
www.surveytech.com 
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© Batteries 
° Headsets 
¢ Speaker Mics 

© Spring Belt Clips 4 


Pe ie” TelePath Corporation 
Like a 


“" 1-800-292-1700 


° Antennas 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 
For either microwave links or area coverage, our Terrain 
Analysis Package (TAP)™ software helps you find sys- 
tem design solutions in-house. 


° See details and download demo from our web site! 
Sorr WRIGHT, LLC 
1010 So. Jouer Sr, Sure 204 
Aunors. CO 80012-3150 USA 


Tex. (303) 344-5486 + Fac: (303) 344-2811 
www.softwright.com 
email: sales@softwnght.com 
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BUY & SELL: Rentals and Repairs 
LTR-800MHz & SOO0MHZ EF Johnson = Kenwood « Uniden = S=— 
MOTOROLA 


UHF * VHF * 800MHz * SOOMHz ; 
* Mobiles « Portables » Repeaters ¢ Amplifiers « Paging Transmitters 


1-800-786-219 
ERLING 203 N. Chestnut Street * McKinney. TX 75069 wis Ska a 
ISSOCIATES, INC. Fax: 972-562-7957 Vergata — 
aS clint ei eo 


Minitor II Active Filters 
Thousands in Stock 
The Pager Clinic” 


Call Toll Free 866-473-7257 
(866-4REPAIR) 
or e-mail Bill @thepagerclinic.com 


Mike Malone 
avrWiay Rate Equement www.usedtwoway.com 
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SACRAMENTO COMMUNICATIONS CO. LLC 


WORLDWIDE USED COMMUNICATIONS EQUIPMENT SALES 


PLEASED TO ANNOUNCE OUR NEW OWNERS AND OUR NEW LOCATION 
1033 Highway 49 © San Andreas, CA 95249 


Phone: 209-755-4949 e¢ Fax: 209-755-4939 


TOLL FREE: 1-800-811-4241 


Motorola GTX 800 Mhz Motorola Maxtrae LTR 800 Mhz Motorola GTX 8O0OMHs. Standard / 800Mhz: 
LTR HIIUCD6CUIAN D35 & D45. B6 & B7 MIIUGD6CBIAN HX-S80T, HX-581T. 
HX-582T 


Mot GTX 800 Mhz Privacy Plus Mobile M11UGD6CB1AN w/acc & new pwr cord ... Ps a nasernicinsseneres 
25 Mot GTX 800 Mhz Privacy Plus Port. H11UCD6CB1AN w/good batt. & CHGS .......:ccecsesessesecsesssesssessesescesscsesetscecsececesseseeereereaeas 
600 Mot GTX 800 Mhz LTR Port. H11UCD6CU1AN wigood batt & CAGE ooo... cccseseceeseseesessasssacesteeetscsesecscsesseseseseseesvacecseestacsesentees 
25 Mot GTX 800 Mhz LTR mobile M11UGD6CU1AN w/acc & NOW PW COP 20... .ccccceccececceseceesssesecceceeseresctesssssessseeceeceestoseceseceeeerees 
250 Mot Maxtrac LS 800 Mhz LTR converted D35&D45 B6 & B7'S W/acc & NOW PWE CI oo... ccceesececceeeeseescessenceseeacenseseeeeeceesseecesees 
8 Mot Radius VHF 2F 45w D43LRA73A5BK wiace & MEW PWE COPD .0........ccccccecccessepeceeseeseceseeenseensereetesersuserateeaccateceaccessesseecsesseee 
1 Mot Maxtrac VHF 2F 45w D43MJA73A5CK wiacc & New PW COLD ........ceccce eee eee 
5 Mot Radius M120 VHF 2F 45w M43GMC20A2AA wiace & new pwr Cord ......0..... et 
60 Mot MTX 800 single system H25JGB5170DN w/rapid charger & QOOd DARELy o.oo... cece ceeeseecesesesecreneeserectnecersnersecateetenseceeenease 
16 Mot MCX 100 VHF 16F 10w 150-174 Mhz (New Old Stock) 2.0... cesesesesssssenenseecenecseserseasensnsecsesentenecacseseceserestenesseesesecseeses 
9 Mot Maratrae VHF:S9F 11 Ow T7aXCAT EATER PACE a acs sas ss aniancatcaessens cnasaacnasssouvonsnsudansascesuanapvesayedasesoissaseaaavcasovadecdecceucbadcon sve 
11 Mot Maratrac: VIF 16F T1Ow T7SXTAZ PACD. Wats ccicsiscsecatacsiaciicais iasvesciweteaixwceken vbestettbatsvestavswitsstaid cissist ates RETR re 
2 Mot Maratrac UHF 16F 110w T74XTA7DA3BK wW/acc ...........cceceeeee Sav SEAAS SUE ESGS Cea OWS aR SRS EI ENS RN ODETTE RDG ee 
1 Mot Desktrac VHF 16F 45w LS3SUM70DB Base Station w/desk MIC .........ccccceccecseeserecaceeceesescerseseseesersesecetaceteneeceeecncenersenenree 
3 Mot Desktrac 800Mhz Privacy Plus L35SUM5070B Base Station w/desk mic.......... aig pana TENA ATRRE ROR RENste TECK 
17 Mot Maxtrac 900 Mhz Privacy Plus 30w D37MWASGB7AK w/acc & MEW PWFE COI ............20.cccccceeceeccereesccaceesesseesensessssesersesecsses 
2 Mot Maxtrac 900 Mhz Privacy Plus 12w D27MWASGB7AK w/acc & MEW PWT COID ...........cccccceceecceescescescenseeceeceseeseesecseceeeevessees 
5 Mot Spectra 900 Mhz Privacy Plus 12w D27KGASIBSBK M0 ACC o.oo... eeeeececeseseeseeseeeecenceseseesesteaseneecencecesseecsesseeeeceseeeraceesesereese 
12 Mot Spectra 900 Mhz Privacy Plus 30w DS7KGAS5JBSBK 10 ACC ou... ce eseeseeeeeeee = 
5 Mot Spectra 900 Mhz Privacy Plus 12w D37KGA5JB7BK w/acc & MEW PWF COM ..........cccccecseseeseseeersensesessesersecsessescessessesecescasees 
6 Mot Spectra 900 Mhz Privacy Plus 30w D37KGASJB7CK wiace & NEW PWF COP oo... cecececsesecessesevsesessesessessenseeeceeseeeccesesees 
1 Mot Spectra 900 Mhz Privacy Plus 30w L37KGM5174AM Base Station ...........ccccccssssessesesececesnressssesessersesevaratarseeaeeasssessseseceessees 
6 Mot Maxtrac 900 Mhz LTR 12w D27MQASGB2AK (Scholler Johnson Converted) ........cccscsessesecsessereesereeseseverseeessrenssrsesesestissase 
23 Mot MSF-5000 800 Mhz 150w Privacy Plus Repeater C85CXB5103BT ..............6. 

5 Mot Quantro 800 Mhz 150w Privacy Plus Repeater ..........cccescsesseerseserscsessseesesenees 
60 Mot Micor 800 Mhz 75w Repeater (Solid State PA) CSSRCB5103AT No cabinet 
100 Mot HT-1000/MTX-8000/MTS-2000 Speaker mics NMN-6193B (mint cond)....... 
1 Mot Site Mate UHF Paging System E24WREO0011A w/ 5 pagers (NOS) ....... 
54 Mot NLN1275A mobile amplifier 1-Sw in 25w OUt wo... eect res eesereesereeee 

6 Mot MTX-900 900 Mhz Privacy Plus H25HFA51B3AN w/rapid charger ‘s 
10 Mot Visar 800 Mhz Privacy Plus HOSUCD6CBIAN wirapid Charger ..............cccccccceeeceseerverseseesseesesersecesevscensevscscrerrescesrnaraveatences 
3 Mot MTX-9000 900 Mhz Privacy Plus HO1WCC4DB3AN w/rapid Charger ..........ccccecccseesereeeeseserarsearsnestenessesavacsetecsereceseeereerarare 
19 KERWOOC TIS-SREL BOL ANZ BOWE T Et INTO DREW AOC «15 -<aamericancaicisy ecoannaoned tunes nhuasnavasancktsibesasbussissuseEpTeuAds IWS KAODEDDRERNC EESERSIZOES 


6 Kenwood TK-840 BOO Miz: 1S: CTR Motil: WAC aise sess cs cascias scaccarscanicsiccusansasiscnaveswasseacscdenscicciacspadaaee dedekesecteavese saute asazeme sess 
5 Kenwood TK-805D 16F 25w 470-490 Mhz Mobile W/aCC ...........20.cccccccccccccscserecenseceesesecensecesersceseceesceeesersereusresecaeseasersesenseseceessene 
1 Kenwood TK-860-2 32F 25w 470-490 Mhz Mobile w/acc .... NOE IG a0: siscus couioa mn evaripa vas Sisccesdktd RMSE Mag bcaranee eae TENE 
2 
3 


Kenwood TK-710 4F VHF 25w Mobile W/acce .........cccecce-c-esereescereeseceesaceecereerens . Se saat 
Kenwood TK-630H 42-50 Mhz 110w remote mount w/acc ..... cia upaeeuChidawabaveTan Suaeuavowacuentsrececeuas taste taavenacatscseomenastnn 


14 Vertex FTL-1011H 42-50 Mhz 110w 4F remote mount W/acce ......... eee. cssscavabavenvecwanbatenses vabteas iavaubeeaminaseRNs epee SETAE 
2 Vertex VX-500 VHF 32F Sw portable w/o charger (New Old Stock) ...........:ccsesesecseseseseeteseeseeseecscrarsecessesersesecesaracsesensarescusencereeees $275 
2 Vertex VX-500 UHF 32F 4w portable w/o charger (New Old Stock) 2.0.2... -cccesesesecsereeseresencenenensenerscserereerepeecestseracsarazseceecereacerese $275 


37 Johnson 8640 900 Mhz LTR mobile w/o ace -.............-c2-ccecccecseceserseeesseeneeseceees se Sassoon RIKI CAG 6A SN GL SNGAARTANH UE a Ne ICTR TROL $150 
10 JODNEON 8655.900 Miz LTR: mobile WACG cscsiecscsscesccksscnnsapsigs eizuannape sgusevasvess vanes vebabdendeseinennvcestac ‘ sceuiearas SURI NESEE $175 
40 Johnson 8600 800 Mhz LTR Mobile W/acc .............ccccscceceecceseceseeseeseseeseceseseeee BED OE SNR EPO TERR eT erent rane ero $140 
6 SANA RP FOR BOO Miz TSW GeaKiOp NOAA ns cae sass saccts ass ceca ices esscaptaastssseacecoaceeoncvsnasoslensetpbapqueeseensisanspaversaseszersereraessezere $600 
375 Standard HX-581T 800 Mhz 10 system LTR/conv portable ..........0...0.... “— scaeamernd _ 
90 Standard HX-582T 800 Mhz 10 system LTR/conv portable ..............00. ssansasenserenenestnieis ia Mae CR RRMA SSAC RRRERRERIE NAO ERS $175 
120 Standard HX-580T 800 Mhz 10 system LTR/conv portable w/DTMF .... sisatacsceesenaneatanccbsinecnineniaelscranva bas PAe BAT 


20 MPH Industries K-55 Doppler Mobile Traffic Radar Unit ...........0.00.00.00cccccceecscesseseeseeeeeeeees ....- $200 
70 ASTON FOO HACK MOUTON DOR SOW ENING oan cc hont ses tooabaehodbcdydatlspasctaccach spapacpnenoacneoadtsbanturcbasvaaesdnFhegssesresnesonenseesoreraeuneancones $175 
48 Mircom P9-05K1-C3/P18-05K1C1, 90w & 150w, 800 Mhz power amps . aos .. 3550-650 
18 Cellwave 800 Mhz 4ch transmit COMbINET ...............:cseeeceseteeteeeeesesetseees sai iN Oya Sexist ae NW NRCORES IRR T $850 


Telewave Sch 800Mhz TX combiner M101-860-5TRM . wie ai 
PAs ols B Nifove LTR FH Boal s Revel aclics |<] Ameren peeve veence sertestrepree ener ye PTT CAR TTR OTTER ERE rT roe ee year 
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Rentals and Repairs 


AMPLIFIER SERVICE CENTER 
WE REPAIR: 
> TRANSMITTER AMPLIFIERS 
> TOWER TOP AMPLIFIERS 


TWO-WAY RADIO, PCS & CELLULAR AMPS 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

¢ Intrinsically Safe 

¢ Full Line of Radio Accessories 
¢ Mobiles & Repeaters 

¢ 24-Hour Service 


MOTOROLA, GE, ERICSSON, MILCOM... 
78 Airpork Drive Advanced 
Lynchburg, YA 24502-3757 AMTINIC: u 
Phone/Fax: (804) 237-8255 COMMUNICATIONS 
Toll Free: 1-800-488-7908 


wenw.advcommunicationsin¢.com 


errr, Ten years of great 
service fo you! 
Call for a quote. 
We'll make your next 
project affordable. 


¢ Dealer Inquiries Invited 


PORTABLE/MOBILE TWO-WAY RADIO SERVICE 
+ One Flat-Rate of $89.00 Includes: 
+ Labor, Parts & Fed-Ex Return Shipping 


\ 
« We Service Most Major Brands 
PORTABLE RADIO SERVICE, LLC 


209 KERA Drive 
Mountain View, AR 72560 
Voice: 800-245-4310 


Fax: 870-269-5666 
www. portableradioservice.com 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


Lol Solow 
Sy 


Pac 
www.mosscom.com 
800-822-MOSS 


MOTOROLA 
PORTABLE & MOBILE REPAIR 
PROFESSIONAL 2-WAY * Quick Tum Around * Free Retum Shipping 


RADIO REPAIR * Factory Trained & FCC Licensed Techs 


800°567°5636 
20 YEARS EXPERIENCE [Arcom) tt 
T.A. RADIO - 321-725-4824 


Areawide Communications Inc. 
**New Towners in Virginia** 
400’ Hampton/Newport News, VA 
500’ Norfolk/Portsmouth, VA 
757-595-7163 


11410 W Caktand Park Blvd, Suite 275, Sunrise, FL 33951 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quatity Service on MicnRoPpROCESSOR-BASED 


Mosices, Porntastes AND ConTROL Heaps. 
SuRFACE MOUNT REPAIR. Most rePAIRS $75 PLUS PARTS. 


Cardinal 
Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
mee §=6Visit our Website: cardinalelec.com fel 


FREE ESTIMATES. 


Warranty Service Available On: 
Com-Net Ericsson * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 770-948-9566 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Rentals and Repairs Professional Consulting Service 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals, 
We Buy & Sell Service Monitors. 


Engineering For The Wireless World 
Wireless Communications Systems and Facilities 
Define Acquire Build Manage 
Design Zone Test.< Operate 


Communication Service Monitor 
Repair & Calibration Specialists 
JAREG,.Consuttants,.inc: 
’ 100 Woodbridge Center Drive, Suite 201 
teal Woodbridge, NJ 07095 \, 
800-247-4796. 
——email - info@rec:com 
Offices Nationwide & International 
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NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 


————3 Suite 110/111 
Laon €3 Atlanta, GA 30340 
Phone: 770-451-3264 
www.nselectronics.com Fax: 770-458-8785 
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‘We have to 
chart the 
course for 
our business, 
and we have 
to lead by 
example.’ 


Point-of-Sale Perspective 


Get off the sideline and into the game 


By Alan Van Velkinburgh 


When Dave Keckler, MRT’s 
technical editor, asked if I'd be in- 
terested in contributing the first 
entry for this new MRT column, I 
said “Sure, why not? What a great 
opportunity. I’m sure I have lots 
to say that your readers will find 
interesting.” 

Little did I realize the challenge 
before me. 

But then I got to thinking about 
“challenge” and the challenge that 
all of us face in our respective 
businesses. And, more important 
than thinking about it, what are 
we doing about it? 

Quickly, before I get started, I 
want to tell you about an article I 
just finished for our company news- 
letter and how it relates to what 
we're doing here. It was titled “Ta- 
males 101.” Now, that’s 
not some kind of “Texas 
thing,” even though 
Texas does have some of 
the best tamales in the 
world. The article was 
actually a challenge to 
our employees to com- 
mit themselves to self- 
improvement and/or 
continuing education. 
Let me know if you want a copy, and 
Pll email it to you. 

Now, back to business. What 
are we doing about our busi- 
nesses and ourselves? Just as we 
need our employees and associ- 
ates to take the initiative and 
make the commitment to im- 
prove, we as owners and manag- 
ers have an even larger respon- 
sibility. We have to chart the 
course for our business, and we 
have to lead by example. It’s not 
enough that we all face the “New 
Millennium.” (I never thought 
the “New Millennium” started in 
2000—I mean, who starts count- 
ing at “0”?) We all face changes 
in technology and regulation. 

Well, we will all improve our 
chances of survival and success if 
we invest time in our businesses 
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and ourselves. So where do we 
start? We start with planning. 
That’s right, planning! When is 
the last time you sat down and 
revised your business plan? 
Maybe the better question is 
“Have you ever formalized your 
business plan?” Yeah, you know: 
think about what you're doing, 
what you're going to do and then 
write it down. Then, use it as a 
road map. Refer back to it. 
Change it. Challenge it. Revise it. 
Share it. Commit yourself and 
your organization to it. 

Next, get involved in the indus- 
try. Get into the game and off of the 
sidelines. I have found that my in- 
volvement in the Council of Inde- 
pendent Communications Suppli- 
ers has been a worthwhile invest- 
ment of my time and money. The 
things I have learned, and the 
people I have met: soooo000 worth- 
while and valuable. By the way, if 
you think CICS is for you (and I cer- 
tainly think it is a meaningful and 
purposeful organization}, please 
drop me an email and we'll visit. 

And yes, don’t forget “Tamales 
101.” It’s all about self-improve- 
ment and continuing education. 
Yes, I know we are all getting the 
educations of our lives just run- 
ning a business, but don't forget 
to take some time out for yourself. 
A class at a community college, a 
seminar sponsored by your Cham- 
ber of Commerce or even just a 
good business book or business 
audio tape is a start. These kinds 
of things will mean a lot to you in 
the long run, and they will have an 
immediate impact on your peers, as- 
sociates and/or employees. 

Self-improvement, continuing 
education, planning and involve- 
ment—great things to do in prepa- 
ration for the “New Millennium.” 


Van Velkinburgh is president of Houston 2- 
Way Radio, Houston. He is also chairman of 
the Council of Independent Communications 
Suppliers, a separate market council of the 
Industrial Telecommunications Association. 
You can email Van Velkinburgh c/o 
mrt@mrtmag.com, or at alyv@h2wr.com. 
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Dealers: This is 
your forum 


This month MAT debuts a new, 
rotating, guest editorial column: 
“Point-of Sale Perspective.” This 
space will be a soapbox for opin- 
ions and editorials contributed from 
our dealer audience. 

Each month, a different radio 
equipment dealer will discuss the 
business issue he or she is most en- 
couraged by, or the one that really 
gets under his or her skin. Unlike 
“Letters to the Editor,” MAT will pay 
a writer's fee for each “POS Perspec- 
tive” column accepted for publication. 

Commentaries should be about 
about 500-700 words long. There 
is No restriction on the business topic, 
and there will be no “Sacred Cows.” 
Although we will print complaints, we 
also hope to unearth points for opti- 
mism about being a two-way dealer 
and ways to improve one’s business 
model or practices. We encourage our 
dealer readers to feel that they “own” 
this column. 

Because MRT is prepared about 
45 to 60 days ahead of the cover 
date, comments on general trends 
may also be more timely than re- 
actions to specific news or events 
that are current at the time the con- 
tributor is writing. Submissions for 
consideration for the March issue, 
for example, need be received by 
mid-January. 

Dealers interested in contributing 
to this column should contact David 
Keckler, technical editor, by email 
at david_keckler@intertec.com. 


Ultimate quality.  _. 
Ultimate networking. 


800, 900 and 450 


KENWOOD | PassPorr’ \ M2 Sreen 


COMMUNICATIONS operation 


Kenwood world class engineering meets the latest networking technology in Kenwood two-way fadio 
featuring PassPort®, Kenwood sets thestandard for excellence once again by offering PassPort for th -” ly 
80 series mobiles and portables, radios that already meet the highest MilSpec standards for durability é (A fi 
and performance. ¢ And, Kenwood makes’a top.networkinig protocol even better with exclusive vA ZA 
features found only with Kenwood PassPort radios. These include the ability to do field.upgradeson ¢& 
existing 80 series radios to incorporate the PassPort option,,uniquesroam features and over-the-air , 
enable and disable of individual subscriber units to prevent loss of revenue. * Passport networking 
technology allows for wide area network calling with automatic roaming, auto-registration, unique 

radio IDs and many other system management features designed for both private and public 
networks. ¢ Next door, next county or next state....connect with Kenwood and PassPort technology. 


PassPort is a registered trademark of Trident Micro Systems Visit www.kenwood.net or call 1-800-950-5005 


Circle (2) on Fast Fact Card 


| oN REN LEADING THE WORLD IN oe: 
| TONE SIGNALING PRODUCTS ~ 
~ C OMMUNICATIONS FOR OVER 30:YEARS 

] | SPECIALIS TS, INC. > One Year Warranty on all products 


> Order Factory Direct - No Minimums 
+ Same day shipping on most orders 


4 


‘ > Toll free voice and fax for easy ordering a 
\ > 24 hour “InfoFax” and website application notes .<° 
for around-the-clock lech support 


DCS-23 

Digital Coded Squeich Encoder-Decoder 
JumperProgrammabte to’all 106, DCS codes, 
1,365)x 1.18" x.0.25" 

$59.95, 


WE'RE PLEASED TO:ANNOUNCE THE AaslOR OF THE 


aes Selectone 
Call us for the lowest cost, 12.5kHz channel spacing, 


exact replacement crystal and ceramic IF filters for 


part 90: ‘Refarming. Complete kits available fon LINE OF TONE SIGNALING AND ENCRYPTION PRODUCTS, 
mast winter emt $15,00 N0:826.00fK Hh TO.BETTER FULFILL YOUR TONE’ SIGNALING REQUIREMENTS. 


X 
ST-20,; 25, 50. 

Voice Encryption Units. \s Shi4 
PRIVATE COLLECTION series provides low td bigh level 
security for two-way radio voice applications, \. 


x 


1D-8 
Automatic Morse Station Identifier 


». Meets all FCC 1D requirements, PC programmable with optional kit Yi} VIS. 
P .».\ Fully field programmable with included keypad. O:9°X 15° x 0.26" Quon kd i} A ‘\ x { we 
4185"'«4.12" x35" ‘ $79.00'- $299.00 Dah el ANANE if fie 
$69.95 Vie 
SN 
y is A : 
PE-1000 . wer 
ares ST-804A eee fis 
wo-Tone Sequential. NR} So 
Other formats and custom tones available. Multi Format Encoder 
Tex LO K2T . Encodes. Two-Tone Sequential, Burst am hits 
$224.95! |}: } jor DTMF ANV/ENI Formats: 
ORAM } PC programmable with ort Kit) he 
‘ \' Jor factory programmed for free; : 
/ 4.45" X.0.84-x 0.15" 
$59.95 ° 

$S-64 * 
iCTCSS Encoder E 
Microminiature,-DIP switch programmabie. 
Includes 64 tones from 33.0 t0254,1 Hz ST-8098 
0,66" x 1,08" x 0.21" Malti Output DTMF Detoder 
$28.95 Decodes address codes of 1 to'7: cigs rom 

“all 16 DTMF characters. 1 

, Multiple outputs and remofe reset capability. 

PC programmable with optional kit or factory 

for free. 7 

TE-32 eal x 0.21 LE is 


Multi-tone CTCSS Encoder 

Rotary dial switchable to any of the standard)32 EIA tones. 
5,25" x 3.3".x 1.7" 

$49.94 

TE-32D with LED display, $99.95 


ST-888 Bias 

Desklop ANI Decoder / Display Unit “A 

Use with ST-804A\ ‘or.other DTMF AN| encoders for 
monitoring of fleal radio users and control systems. 


$499.00 


TP-3200 
Shared Repeater Tone Panel AN 
Full featured and with all 157 CTCSS/DCS codes. \\ 5 SHEN 


(')Desktop:and tack mounted versions, 
bare. 96 ) 

1S-64. 
CTCSS Encodet-Decoder 
Microminjature jumper prograntmable. ‘COMMUNICATIONS. SPECIALIS TS, 
nae cists ail 89.0 $0258, Hz.) 426 WEST TAFT AVENUE * ORANGE, CA 928654 
$54.95 made 15-408 ih I sich ke 95) | i [iy imei Sen pre a 
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